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docals =>

@vi)ew_locals[:recommendations}.merge(opti
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1
AUTOMATED PRESENTATION OF
INFORMATION USING INFOGRAPHICS

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is a continuation-in-part of PCT Applica-
tion Serial No. PCT/US2012/045970, filed Jul. 9, 2012,
which claims priority to U.S. Provisional Patent Application
Ser. No. 61/505,635, filed Jul. 8, 2011, the disclosures of both
of'which are incorporated herein by reference in their entirety.

BACKGROUND

1. Technical Field

The present disclosure relates, generally, to the display of
data, and more particularly, to the graphical presentation and
arrangement of data for visual presentation.

2. Description of the Related Art

Infographics (or data visualizations) are graphical repre-
sentations of information, data, or knowledge, which repre-
sentations include one or more text elements and/or graphic
elements. The use of infographics has increased in recent
decades in both consumer and corporate domains. However,
most professionals (including, e.g., individuals, organiza-
tions, professional practitioners, service providers, and
small-business owners) do not employ infographics to
present their professional résumé or profile, nor to convey
information about their accomplishments, skills, capabilities,
services, or effectiveness, for various reasons.

Atthe most fundamental level, many professionals lack the
ability to produce attractive graphics on their own, let alone
infographics designed to effectively convey particular per-
sonalized professional or service information. Accordingly,
specialists such as design professionals and computer/web
developers are typically hired to produce such graphics. Once
an infographic has been designed, several rounds of manual
rework with the specialist might be involved, such as to sig-
nificantly change its design (e.g., converting a horizontal plot
to a vertical plot) or to update the style of the graphic or its
elements (e.g., its fonts, or colors). Additionally, an info-
graphic designed at a particular point in time might involve an
additional round of manual rework with the specialist each
time new information becomes available.

In addition, the typical professional does not have their
personal or professional data organized in a coherent and
usable format for the construction of an infographic via a
purely algorithmic drawing technique. Often, such data is in
lexical, unstructured form, such that generating an info-
graphic would involve the costly and time-consuming pro-
cess of gathering and transforming the data into a coherent
and usable format. Moreover, the use of data in a given info-
graphic often involves manually plotting the data prior to the
construction of the infographic itself, often to explore manu-
ally the best way for presenting that set of data prior to
finalizing the presentation, often even prior to being able to
identify an appropriate type of infographic for displaying the
data.

Other barriers to the creation of infographics exist even for
specialists who routinely create such infographics. Conven-
tionally, there has been no marketplace that connects those
seeking to have personal/professional infographics created
with the designers, creators, and editors of those infographics,
nor a marketplace with infographics templates available for
purchase. Nor are conventional methods known for tracking
or quantifying a viewer’s engagement with and/or attention to
a given infographic, including the numbers of loads and/or
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views, and the numbers of clicks, views, time spent viewing,
and/or events associated with the individual components of a
given infographic. No conventional scheme is known for
test-marketing (using, e.g., A/B or multivariate testing) a
given infographic rendered in different views and formats in
order to identify the most effective presentation of a given set
of'data. Nor do systems exist for varying the presentation of a
particular infographic based on a owner-supplied list of rules,
or other data gathered and/or generated by a potential info-
graphic viewer, such as the specific URL or entry path a
potential viewer takes to a given infographic, their click-
stream behavior priorto seeing an infographic, or preferences
they might provide prior to the viewing of an infographic.
Further, no systems are known for readily extracting and
showing benchmarks for comparable data that happens to be
expressed across a collection of infographics, especially
those with varying design formats. Additionally, there are
typically no systems for packaging a collection of individual
infographics into larger objects that can be treated as coherent
documents, nor any methods for enabling the infographic to
be dynamic and interactive, such as by showing a summary
view of a set of data that can be further expanded through
event-driven triggers, without having to specifically model
those interactions on a one-off basis, in conjunction with a
computer programmer.

Additional challenges exist because there are no known
systematic, repeatable solutions for those seeking to work
with collections of infographics that collectively represent
more than one individual or subject area. More specifically,
there is no known systematized method for assembling a
“portfolio” of professionals, where the professionals are rep-
resented by individual instances of one or more particular
infographics reflecting either the identity of those profession-
als or some aspect of their professional skills or services.
Even if such a portfolio were assembled, there are currently
no methods for normalizing the infographic presentations
according to a design “override” established by a portfolio
builder or viewer (including, e.g., selection of which data
elements to include/exclude, and optionally remapping the
presentation related to those elements). Nor are there known
methods for transmitting the portfolio to a third party or
website for viewing and interaction, or methods for allowing
the viewer to further remap the presentation of those elements
to their own specification.

Additionally, there are no known conventional methods for
dynamically creating an “aggregate infographic” that collec-
tively summarizes the equivalent infographics in the portfo-
lio. For example, if there are a number of infographics repre-
senting an individual attorney’s practice specialties, there is
no known method for using an aggregate infographic to por-
tray the skills of an entire group of lawyers, whether through
layered overlays or through aggregated sums that could point
to the individual data comprising those sums. Even if a port-
folio as described above were assembled, there are also no
known methods for measuring engagement with the portfolio
as a whole, including numbers of views and identifying inter-
action/engagement with particular infographics within the
portfolio. Finally, there are no known methods to take a col-
lection of homologous infographics and automatically gen-
erate benchmarks, averages, and mean comparisons, particu-
larly where the presentation of those infographics or the
amount of data they contain varies.

SUMMARY

Embodiments of the disclosure provide solutions to the
foregoing problems and additional benefits, by providing
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schemes for generating, manipulating, measuring engage-
ment with, and facilitating transactions related to infograph-
ics, especially infographics concerned with the presentation
of either an individual’s professional résumé, profile, accom-
plishments, skills/capabilities, services, or effectiveness and/
or a particular group’s (i.e., a collection of individuals) pre-
sentation of their aggregate résumé s, profiles,
accomplishments, skills/capabilities, services, and/or effec-
tiveness.

In one embodiment, the present disclosure provides a pro-
cessor-implemented method for creating one or more info-
graphics. The method includes: (a) the processor receiving
data associated with an individual or an entity; (b) the pro-
cessor storing the data, on one or more storage devices, in a
format according to a schema, wherein the schema includes at
least two properties associated with the individual or entity;
(c) the processor reading at least a portion of the data from one
or more storage devices; (d) the processor determining which
of the at least two properties in the schema do not have
corresponding data read in step (c¢) associated with the indi-
vidual or entity; (¢) based on the determination in step (d), the
processor selecting an infographic definition from among a
plurality of infographic definitions defining the appearance of
at least a portion of an infographic; (f) the processor gener-
ating one or more infographics based on (i) the at least a
portion of the data and (ii) the selected infographic definition;
and (g) the processor providing the one or more generated
infographics to an output device.

In another embodiment, the present disclosure provides a
processor-implemented method for creating one or more
infographics. The method includes: (a) the processor prompt-
ing an infographic author to enter source data in connection
with generating one or more infographics; (b) the processor
receiving the source data from the infographic author,
wherein the source data includes at least one of: (i) data
associated with an individual or an entity, (ii) data identifying
the location of a connected source from which data associated
with an individual or an entity is to be obtained, and (iii) data
identifying one or more agents designated by the infographic
author to provide data associated with an individual or an
entity; (c) if the source data includes data associated with an
individual or an entity, then the processor storing the data
associated with the individual or the entity, on one or more
storage devices, in a format according to a schema; (d) if the
source data includes data identifying the location of a con-
nected source for obtaining data associated with an individual
or an entity, then: (d1) the processor connecting to the iden-
tified connected source location; (d2) the processor retriev-
ing, from the identified connected source location, the data
associated with the individual or the entity; and (d3) the
processor storing the data associated with the individual or
the entity, on one or more storage devices, in a format accord-
ing to a schema; (e) if the source data includes data identify-
ing one or more agents designated by the infographic author
to provide data associated with an individual or an entity,
then: (el) the processor prompting at least one of the one or
more agents to enter data associated with the individual or the
entity; (e2) the processor receiving, from the at least one of
the one or more agents, the data associated with the individual
orthe entity; and (e3) the processor storing the data associated
with the individual or the entity, on one or more storage
devices, in a format according to a schema; (f) the processor
reading at least a portion of the stored data from one or more
storage devices; (g) the processor reading an infographic
definition from one or more storage devices; (h) the processor
generating one or more infographics based on (i) the at least
aportion of the stored data and (ii) the infographic definition;
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and (i) the processor providing the one or more generated
infographics to an output device.

In a further embodiment, the present disclosure provides an
apparatus for creating one or more infographics. The appara-
tus includes a processor adapted to: (a) receive data associ-
ated with an individual or an entity; (b) store the data, on one
or more storage devices, in a format according to a schema,
wherein the schema includes at least two properties associ-
ated with the individual or entity; (c) read at least a portion of
the data from one or more storage devices; (d) determine
which of the at least two properties in the schema do not have
corresponding data read in step (c) associated with the indi-
vidual or entity; (e) based on the determination in step (d),
select an infographic definition from among a plurality of
infographic definitions defining the appearance of at least a
portion of an infographic; (f) generate one or more infograph-
ics based on (i) the at least a portion of the data and (ii) the
selected infographic definition; and (g) provide the one or
more generated infographics to an output device.

In yet a further embodiment, the present disclosure pro-
vides an apparatus for creating one or more infographics. The
apparatus includes a processor adapted to: (a) prompt an
infographic author to enter source data in connection with
generating one or more infographics; (b) receive the source
data from the infographic author, wherein the source data
includes at least one of: (i) data associated with an individual
or an entity, (ii) data identifying the location of a connected
source from which data associated with an individual or an
entity is to be obtained, and (iii) data identifying one or more
agents designated by the infographic author to provide data
associated with an individual or an entity; (c) if the source
data includes data associated with an individual or an entity,
then store the data associated with the individual or the entity,
on one or more storage devices, in a format according to a
schema; (d) if the source data includes data identifying the
location of a connected source for obtaining data associated
with an individual or an entity, then: (dl) connect to the
identified connected source location; (d2) retrieve, from the
identified connected source location, the data associated with
the individual or the entity; and (d3) store the data associated
with the individual or the entity, on one or more storage
devices, in a format according to a schema; (e) if the source
data includes data identifying one or more agents designated
by the infographic author to provide data associated with an
individual or an entity, then: (el) prompt at least one of the
one or more agents to enter data associated with the individual
or the entity; (e2) receive, from the at least one of the one or
more agents, the data associated with the individual or the
entity; and (e3) store the data associated with the individual or
the entity, on one or more storage devices, in a format accord-
ing to a schema; (f) read at least a portion of the stored data
from one or more storage devices; (g) read an infographic
definition from one or more storage devices; (h) generate one
or more infographics based on (i) the at least a portion of the
stored data and (ii) the infographic definition; and (i) provide
the one or more generated infographics to an output device.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a system diagram illustrating an exemplary info-
graphic system consistent with one embodiment of the dis-
closure;

FIGS. 2a and 25 collectively show code for the implemen-
tation of an exemplary system schema, in one embodiment of
the disclosure;

FIG. 3 shows an exemplary schematic for a Data Store in
one embodiment of the disclosure;
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FIG. 4 shows an exemplary schematic for a Persona in one
embodiment of the disclosure;

FIG. 5 shows code for the implementation of an exemplary
HAML timeline infographic definition, in one embodiment
of the disclosure;

FIG. 6 shows code for the implementation of a timeline
stylesheet, in one embodiment of the disclosure;

FIG. 7 shows the transformation of variant views of the
same data that results from changing the visualization defi-
nition, in one embodiment of the disclosure;

FIG. 8a shows an exemplary HAML template labeled
“Template A,” in one embodiment of the disclosure;

FIG. 8b shows an exemplary HAML template labeled
“Template B,” in one embodiment of the disclosure;

FIG. 9 shows a screen view of the template gallery, in one
embodiment of the disclosure;

FIG. 10 shows a screen view of template selection, in one
embodiment of the disclosure;

FIG. 11 shows code for an exemplary template, in one
embodiment of the disclosure;

FIG. 12 shows an exemplary color-palette control screen
view, in one embodiment of the disclosure;

FIG. 13 shows a flowchart of an exemplary process for
rendering a Vizume, in one embodiment of the disclosure;

FIG. 14a shows an excerpt from an exemplary Persona A,
in one embodiment of the disclosure;

FIG. 1456 shows an excerpt from an exemplary Persona B,
in one embodiment of the disclosure;

FIG. 15 shows another exemplary Persona for a user, inone
embodiment of the disclosure;

FIG. 16 graphically illustrates an exemplary transforma-
tion pipeline, in one embodiment of the disclosure;

FIG. 17a shows a Microsoft Word-formatted résumé docu-
ment fragment, in one embodiment of the disclosure;

FIG. 175 shows a schema-compatible Data Store fragment
derived from the document fragment of FIG. 174, in one
embodiment of the disclosure;

FIG. 18 shows a screen view of an editing dialog for the
bignumber component, in one embodiment of the disclosure;

FIGS. 19a-19¢ illustrate an exemplary automated info-
graphic creation process, in one embodiment of the disclo-
sure;

FIG. 20 shows a screen view of examples of different styles
of infographic presentations, in one embodiment of the dis-
closure;

FIG. 21 shows a screen view of an exemplary editor dialog
box, in one embodiment of the disclosure;

FIG. 22 shows a screen view of an exemplary edit mode, in
one embodiment of the disclosure;

FIG. 23 shows a screen view of an exemplary dialog box
for selecting a data source for a timeline infographic to dis-
play positions from a user’s work history, in one embodiment
of the disclosure;

FIG. 24 shows a screen view of exemplary editing controls
that include a user interface button to manually trigger an
update, in one embodiment of the disclosure;

FIG. 25 shows a screen view of editing controls for selec-
tion of a header background image, in one embodiment of the
disclosure;

FIG. 26 is aclass diagram showing the relationship of URIs
to Vizumes, in one embodiment of the disclosure;

FIG. 27 shows an exemplary URI location dialog box, in
one embodiment of the disclosure;

FIG. 28 shows an exemplary sharing panel provided to
users, in one embodiment of the disclosure;
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FIG. 29 shows a diagram of tables in an exemplary survey
response-tracking database, in one embodiment of the disclo-
sure;

FIG. 30 is a screen view of a “portfolio manager” window,
in one embodiment of the disclosure;

FIG. 31 is a screen view of a “portfolio builder” window, in
one embodiment of the disclosure;

FIG. 32 is a screen view of a “portfolio presenter” window,
in one embodiment of the disclosure;

FIG. 33 shows an exemplary screen view of a side-by-side
comparison of a plurality of individual candidate images and
work histories that have been standardized, in one embodi-
ment of the disclosure;

FIG. 34 shows an exemplary screen view of a normalized
representation of job positions, with each square representing
a fixed interval of time, in one embodiment of the disclosure;

FIG. 35 is an entity relationship diagram of exemplary
database tables relating to infographic templates, in one
embodiment of the disclosure;

FIG. 36 illustrates exemplary business cards bearing QR
codes, in one embodiment of the disclosure;

FIG. 37 shows an exemplary screen view of a “Manage
Personas” panel, in one embodiment of the disclosure;

FIG. 38 shows an exemplary screen view of a page for
generating a QR link, in one embodiment of the disclosure;

FIG. 39 shows an exemplary screen view of a page for
generating numbered QR links, in one embodiment of the
disclosure;

FIG. 40 is an entity relationship diagram of exemplary
presentation rules in the system database, in one embodiment
of the disclosure

FIG. 41 shows an exemplary screen view of a page for
viewer-response (VR) configuration, in one embodiment of
the disclosure;

FIG. 42 shows a mobile-application presentation-selection
screen, in one embodiment of the disclosure;

FIG. 43 shows a mobile-application presentation-transmit-
tal configuration screen, in one embodiment of the disclosure;

FIG. 44 shows screen views of various exemplary info-
graphics, in various embodiments of the disclosure;

FIG. 45 shows screen views of several examples of various
micro-visualizations, in various embodiments of the disclo-
sure;

FIG. 46 shows screen views of processes for both form-
based and gestural input data-collection components, in vari-
ous embodiments of the disclosure;

FIG. 47 shows screen views of “connector” or “importer”
sets used by an infographic author to point to the location of
aparticular set of data or to grant API access to a particular set
of data;

FIG. 48 shows screen views of an exemplary “social
prompt” without infographic-author review;

FIG. 49 shows screen views of an exemplary “social
prompt” with infographic-author review;

FIG. 50 shows an exemplary process flow for a manual-
input method in one embodiment of the disclosure;

FIG. 51 shows an exemplary process flow for a connector-
based or importer-based input method in one embodiment of
the disclosure;

FIG. 52 shows an exemplary process flow for a group-
polling-based input method in one embodiment of the disclo-
sure;

FIG. 53 shows an exemplary process flow for constructing
an input user interface in one embodiment of the disclosure;

FIG. 54 shows an exemplary process flow for one embodi-
ment of a micro-visualization system that allows an author to
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invite friends to participate alongside the author by creating
his or her own micro-visualizations in a social setting;

FIG. 55 shows an exemplary screen view of the process of
adding friends to a micro-visualization gallery;

FIG. 56 shows an exemplary screen view of an invitation
system integrated into a micro-visualization gallery, includ-
ing the pairing of author commentary with a social media
identity profile or profile picture;

FIG. 57 shows an exemplary screen view of an interface for
sharing one or more micro-visualizations with other users;
and

FIG. 58 shows a screen view of an exemplary infographic
in a “mixed-rendering” embodiment.

DETAILED DESCRIPTION

Embodiments of the disclosure provide web browser-
based schemes for combining structured data, infographic
definitions, and visual styling information to render info-
graphics and aggregate collections of infographics. In certain
embodiments of the disclosure, a relational database and/or a
file system stores user data, infographic definitions, templates
and palettes. These elements are then combined to produce
either individual infographic representations or a collection
of infographics or visualizations on a single canvas. Users
may choose different infographic visualizations of the same
underlying data and can change particular visual aspects,
such as layout, font style and color palette, to instantly pro-
duce different visual presentations.

FIG. 1 shows an exemplary infographic system 100 con-
sistent with one embodiment of the disclosure. As shown,
system 100 includes an infographic server 101 coupled to a
database 102 and having a processor 120 adapted to perform
functions based on software instructions, to implement the
functionality described in various embodiments of the disclo-
sure herein. Infographic server 101 is in communication, via
the Internet 110, with one or more web browsers 103a, 1035
and one or more data sources 104a, 1045. Web browsers
103a, 1035 might be used, e.g., by a user employing server
101 to create and/or edit infographics, or alternatively, by a
viewer (such as a prospective employer) of those infograph-
ics. Data sources 1044a, 1045 contain the underlying data used
by server 101 to create infographics and might include, e.g.,
LinkedIn, Twitter, and other web services.

Vizume (Infographic Representation) Scheme

An exemplary scheme for representing one or more info-
graphics based on separate structured data, visual infographic
definitions, and visual styling elements will now be
described. In one exemplary scheme for representing info-
graphics, server 101 employs the structured data, infographic
definitions, and visual styling information to render, in a web
browser, “Vizumes,” which are infographics and aggregate
collections of infographics. A specific instance of a Vizume
that belongs to a given user will be referred to herein as a
“Persona.”

Various embodiments of this scheme may include one or
more of the following features: a template language that
allows non-developers/designers the ability to easily define
their own infographics; the ability to save these definitions as
partial or complete templates; the ability for different authors/
designers to specify individual components of an infographic
(e.g., only the color palette) in a templated format; dynami-
cally rendering one or more infographics from this represen-
tation or saved template; enabling visual reskinning and
transformation of an infographic while preserving the under-
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lying data; generating multiple presentations (or Personas)
from a single data seed; bundling a collection of infographics
into a single aggregate object (or Vizume) that can also be
manipulated in similar fashion; enabling the infographic
owner to order independent infographics into layouts or
sequences that can serve as comic-book like narratives;
updating those layouts; providing a set of base-infographic
definitions from which non-developers/designers can define
specific instances by providing minimal configuration infor-
mation; defining an infographic in terms of the schema of the
data to be displayed; and relating a base-infographic defini-
tion to a schema element.

A running example will be used to describe how server 101
stores user data, infographic definitions, templates and pal-
ettes, how the system combines these elements to produce
Vizumes, i.e., individual infographic representations or a col-
lection of infographic visualizations, on a single canvas; how
the system allows users to choose different infographic visu-
alizations of the same underlying data; and how the layout,
font style and color palette can be changed to instantly pro-
duce different visual presentations. In one embodiment,
server 101 executes a Ruby on Rails (“Rails”) web applica-
tion thatemploys, e.g., HTML Abstraction Markup Language
(HAML), Syntactically Awesome Stylesheets (SASS)
stylesheet language, Cascading Style Sheets (CSS) stylesheet
language, JavaScript scripting language, jQuery JavaScript
library, and other web-application components. Data in the
system is stored in a relational database 102 and/or a file
system.

In one embodiment, an infographic definition includes one
ormore of the following elements: (i) a reference to the subset
of'the schema describing the data that is to be visualized (e.g.,
a timeline infographic definition might have a reference to
“positions” in the schema), (ii) transformation rules govern-
ing how the schema data is to be transformed to an interme-
diate “pre-rendered” representation, such as Hypertext
Markup Language (HTML), (iii) visual settings affecting
layout, look and feel (e.g., orientation, style, size, colors,
fonts, etc.), and (iv) rendering rules specitying how individual
data elements are to be rendered.

In one embodiment, structured data in the system is
described by a system schema that defines the data types and
relationships between data elements in the system. The
schema also provides information used by the system to
dynamically construct editing components to edit data repre-
sented by the schema. Infographics are defined in part by the
types of data they visualize according to the schema. The
system employs the schema for several main features such as:
(1) defining infographics in terms of the data they visualize,
(i1) assisting system users in selecting data to visualize with a
given infographic, (iii) assisting users in selecting infograph-
ics compatible with a given type of data, and (iv) automati-
cally generating editing components and/or forms that enable
users to add, remove, and edit data. FIGS. 2a and 25 collec-
tively show code for the implementation of an exemplary
system schema, in one embodiment of the disclosure.

FIG. 3 shows an exemplary schematic for a Data Store
(also referred to herein as a “Data Store tree””) in one embodi-
ment of the disclosure. The term “Data Store” refers to a
unique set of stored data corresponding to a given user of the
system. In this embodiment, the Data Store stores the user’s
professional information as a tree of JavaScript Object Nota-
tion (JSON) data structured according to the schema. The
Data Store tree stores lexical, time series, and scalar data from
avariety of data sources, such as LinkedIn, Twitter, and other
web services, including data that can be supplied by the user
by directly editing infographics. Although the Data Store
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itself may be generally contained within database 102 (or
some other storage medium), it should be understood that the
Data Store may also include links, pointers, or other refer-
ences to external data sources for some underlying data,
rather than the underlying data itself, as will be discussed in
further detail below.

FIG. 4 shows an exemplary schematic for a Persona (also
referred to herein as a “Persona tree”) in one embodiment of
the disclosure. Each data element in the Data Store has a
unique element ID attribute that can be used by system mod-
ules to locate and refer to that element. The system imple-
ments a mechanism called a “Persona,” which embodies a
collection of such element ID references to specific data
elements. This enables a system user to create multiple dis-
parate views of the same underlying Data Store for the pur-
pose of presenting alternate Vizumes. For example, a user
applying for two different jobs might create two different
Vizumes reflecting difterent aspects of his or her professional
experience. The data in the Data Store presented by a Vizume
is accessed through a Persona. The Persona in the running
example contains a user’s LinkedIn profile data including
work experience, education, skills, and recommendations. In
this example, the “Recommendations” element with “idref:
1277 refers to element ID no. 1277 in the Data Store, which
is a link to a list of recommendations from the LinkedIn data
source in the Data Store tree (see FIG. 3). That list of recom-
mendations is referred to in its entirety, with no alterations.
The “Skills” element with “idref: 926 refers to element ID
no. 926 in the Data Store, which is a list of skills from the
LinkedIn data source in the Data Store tree. The child “Skills”
element with “idref: 2187” is a reference to an additional skill
residing in the Data Store tree because that skill was manually
entered by the user. This child element is appended to the list
referenced by its parent element.

In this embodiment, a template mechanism is provided to
allow third-party designers the ability to easily define their
own infographics. These definitions can be saved as partial or
complete templates. An exemplary system consistent with
embodiments of the disclosure typically contains some num-
ber of predetermined infographic definitions. In the running
example, the following exemplary infographic descriptions
are represented: a timeline displaying positions held ordered
by time, a visual depiction of the user’s recommendations
from colleagues, a headline component to display the user’s
name and headline, and a “bignumber” component to display
the number of LinkedIn connections for this user.

In this exemplary system, these infographic definitions are
written in HAML and stored as Rails partial templates.
HAML provides a flexible content-generation template
engine, and the structure of the HAML template defines how
the Persona data is transformed into a pre-rendered form,
namely HTML annotated with element IDs and CSS class
names. This pre-rendered form is delivered to a web browser
for rendering and display to a viewer. FIG. 5 shows code for
the implementation of an exemplary HAML timeline info-
graphic definition, in one embodiment of the disclosure.

The exemplary system uses web-standard SASS/CSS
stylesheets to specify layout and visual styling of infographic
elements. Stylesheets are delivered to a web browser along
with pre-rendered HTML for final infographic rendering. The
use of web-standard stylesheets enables third-party develop-
ers and/or designers to design their own infographics.
Stylesheets reference data elements by semantic attributes,
such as class and element ID. This enables the same under-
lying data to be “reskinned” and displayed in multiple difter-
ent ways, because multiple different stylesheets can be cho-
sen that reference the same data by class name or element ID.
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FIG. 6 shows code for the implementation of a timeline
stylesheet, in one embodiment of the disclosure.

As a result of this structure, by changing the visualization
definition, visually transforming or “restyling” the visualiza-
tion for a given set of data can be accomplished quickly and
with relatively little skill on the part of the user. For example,
as shown in FIG. 7, a given user’s headline (name and sum-
mary) and professional experience (as represented by a visual
timeline in the top portion of the image and a more traditional
résumé format in the bottom portion of the image) can be
easily switched between these two representations by apply-
ing and rendering different visualization stylesheets.

Third-party authors can thus create new infographics by
writing HAML and/or HTML templates and SASS and/or
CSS stylesheets. The HAML template specifies how data
represented by the system schema is transformed into HTML,
and the SASS template specifies how that HTML is to be
styled and/or rendered by the browser. In one embodiment, a
user interface is provided that allows third-party authors to
upload these HAML and SASS template files and give aname
to the resulting infographic. The resulting infographic is then
registered in the system and made available for selection by
end users and Vizume template authors via a Gallery user
interface, as is described in further detail below.

In one embodiment, a set of base infographic definitions is
provided, from which third-party designers can define spe-
cific instances by providing minimal configuration informa-
tion. Such base infographic types may include one or more of:
(1) timeline (e.g., a visual timeline of jobs/positions in a user’s
work history), (ii) headline (e.g., an introductory component
with headline text in a large font), (iii) bignumber (e.g., a
component to display a single number in a large font with
explanatory text), (iv) matrix (e.g., a multi-dimensional table
used to display skills, languages, and other personal
attributes), (v) table (e.g., a simple table for displaying two-
dimensional data), (vi) bar graph (e.g., a standard bar graph to
display numeric data), (vii) line graph (e.g., a standard line
graph to display numeric data), (viii) pie chart (e.g., a stan-
dard pie chart to display numeric data), (ix) word cloud (e.g.,
a component to display text data with variable text sizes
depending on word frequency or other attributes), (x) recom-
mendations/quotes (e.g., a component to display recommen-
dations and/or endorsements from other people), (xi) radial
list (e.g., a list of values displayed in a radial manner), (xii)
scaled or interval values, and (xiii) time-series data.

These base types provide properties that allow a designer
or template author to configure them to produce specific
variants. For example, the timeline has an orientation prop-
erty allowing it to be configured to display vertically or hori-
zontally, the word cloud has properties to define how text is
scaled based on word frequency or other attributes, the matrix
has several properties that define the dimensions of data dis-
played, based on the corresponding schema, and so forth.

Third-party designers can create specific variants of the
base infographic types by specifying values for these configu-
ration properties and saving the result as a named variant (e.g.
“Vertical Timeline”). This method of customizing permits
system users without significant design talent to create their
own variant infographics in order to personalize the presen-
tation of their information.

The foregoing exemplary base infographic types are
defined using the same mechanism afforded to designers to
create their own infographic definitions. Designers can thus
create their own base types by declaring one or more settable
properties to enable minimal configuration by either other
designers or system users. Thus, the capabilities of the system
are infinitely expandable based on third-party input.
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In one embodiment, a template language is provided that
allows third-party developers and/or designers the ability to
easily define their own aggregate infographic presentations,
i.e., Vizumes, and the ability to save these definitions as
templates. This permits users and designers with varying
degrees of technical ability to create custom themes and more
complex templates (e.g., with component arrangement and
advanced functionality) by creating their own infographic
visualizations and visualization themes, thereby enriching
the kinds of'infographics available through the system and the
variety of style variants that can be applied to them.

Vizume templates combine references to multiple info-
graphic definitions, color and font palettes, and layout infor-
mation to produce a single aggregate infographic (i.e., a
Vizume) from a set of component infographics. The system
allows third-party authors and designers to create templates
by visually selecting their components from a gallery of
choices and optionally providing values for settings exposed
by the component infographics.

The exemplary system includes a library of templates also
written in HAML specitying the layout and ordering of info-
graphics to create different aggregate infographic views of
the user’s Persona. Each template also contains a reference to
a default color palette and a default font palette, which govern
the overall appearance of the infographic.

Templates specify which infographics to display and how
they are to be displayed. Each infographic may support a
number of settings, such as orientation, style, and size, which
govern the look and feel of the infographic when it is ren-
dered. Their containing template can provide values for these
settings. Reasonable default values are provided for settings
not specified in the template. In one embodiment, the timeline
infographic in the exemplary system supports a “style” set-
ting having two possible values, “thin-with-milestones™ and
“thick.” These settings allow a template author to quickly
assemble unique presentations of Persona data.

FIG. 8a shows an exemplary HAML template labeled
“Template A,” and FIG. 85 shows an exemplary HAML tem-
plate labeled “Template B,” in one embodiment of the disclo-
sure. Templates A and B differ in their respective “color_pal-
ette” and “font_palette™ settings as well as their respective
“style” settings specific to the timeline infographic.

In one embodiment, the exemplary system provides a lay-
out canvas in a web browser to allow template creation and
editing, as will now be discussed in further detail. As shown in
the template-gallery screen view of FIG. 9, a template author
assembles a template by choosing component infographics
from a gallery view. As shown in the template selection screen
view of FIG. 10, the author chooses an infographic by drag-
ging it onto the canvas. As discussed above, the template
definition also contains the styles to be applied to the info-
graphics contained with the templates. In the system info-
graphic, the term “variants” refers to different infographic
views of the same underlying data.

As shown in FIG. 10, an exemplary process for selecting a
given infographic includes two steps. First, as seen on the left
portion of FIG. 10, an infographic representation of a given
set of data is selected. The selected infographic representation
is used as the “visualization master,” i.e., the visualization
from which a plurality of variants is derived. Second, as seen
on the right portion of FI1G. 10, the particular visual variation
to be applied to the data is then selected. The exemplary
system also supports an alternate method where the foregoing
two steps are combined, by simply presenting all of the info-
graphics (and variants) for direct selection by the user.

Infographics are laid out on the canvas by means of a
container structure of HTML <div> and <span> elements
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with CSS class attributes referenced by a default stylesheet.
The default stylesheet sets properties for these classes to
effect a particular layout. In the exemplary system, individual
infographics are referenced from the template as Rails par-
tials.

FIG. 11 shows an exemplary template having a two-col-
umn layout with a vertical timeline in the left column and a
block of recommendations in the right column. The default
stylesheet would contain the following property settings for
the ‘half-width-column’ class:

‘half-width-column {
width: 50%;

Once created, templates are stored in the system database or
file system and made available for system users to choose.
Using the “template gallery” user interface, which shows a
thumbnail of each template in a scrolling view, the user can
instantly change the presentation of her Persona data by sim-
ply selecting different templates.

In one embodiment, the system provides the ability for
different authors and/or designers to specify individual styl-
ing components of an infographic (e.g., only the color palette)
in a templated format. Each infographic definition refers to
colors and fonts by reference to a name defined in a palette,
rather than specifying them directly. For example, an info-
graphic definition might specify an element’s foreground
color as $color-1 and its font as $font-1 in a selected palette.
These names are resolved into RGB and font values when the
infographic definition is combined with color and font pal-
ettes at the time of rendering.

In one embodiment, a color palette is a file containing a
collection of SASS variables that map color names to RGB
values. An example of such a mapping follows:

$foreground-color=#{Tftft;

$background-color=fcccecc;

$color-1=#000000;

$color-2=#0000fT;

$color-3=#1b6547;

Font palettes are defined in substantially the same manner, as
the following example shows:

$body-font=12 pt Arial,

$h1-font=16 pt bold Helvetica;

$h2-font=14 pt bold Helvetica;

$font-1=32 pt Comic Sans;

$font-2=18 pt Times Roman;

The exemplary system provides a web-form user interface
that allows authors and/or designers to create new color and
font palettes by selecting RGB values for each color name and
font values for each font name. The author then provides a
name for the new palette, which is then stored in the system
database.

Once stored, color and font palettes are made available for
selection from a gallery view, as shown in FIG. 12. From the
gallery, a system user can select a palette to apply that palette
to a Vizume.

In one embodiment, one or more infographics can be
dynamically rendered from a saved template. As discussed
above, a fully-rendered view of a single infographic or col-
lection of infographics is referred to as a Vizume. A Vizume
contains references to a Persona and a Vizume template,
which are combined by the system to render the Vizume. The
following discussion describes how, in one embodiment, the
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system combines data from the Persona with the infographic
definitions, layout, and style information in the Vizume tem-
plate, to render a Vizume in a web browser.

FIG. 13 shows a flowchart of an exemplary process 1300
for rendering a Vizume, in one embodiment of the disclosure.
The process begins at step 1301, when a user initiates a
request via a web browser to render a Vizume. Next, at step
1302, a Vizume infographic definition is loaded from the
system database. Next, at step 1303, references in the info-
graphic definition to the Persona, template, color palette, and
font palette objects are resolved. Next, at step 1304, the Per-
sona, template, color palette, and font palette objects are
loaded from the system database. More specifically, the Per-
sonatree (e.g., as shown in FIG. 4) is traversed, and references
to Data Store elements are resolved to produce a fully-real-
ized data tree. Next, at step 1305, references in the template to
each infographic definition are resolved. Next, at step 1306,
referenced infographic definitions are loaded from the system
database. Next, at step 1307, color, font, and style information
is combined into a single SASS/CSS stylesheet. Next, at step
1308, Persona data is transformed into pre-rendered HTML
according to the template. Next, at step 1309, the HTML code
and corresponding CSS stylesheet is delivered to the user’s
browser for rendering. Additional details of the rendering
process will now be discussed.

A Vizume is rendered in response to a user request for the
Vizume’s uniform resource identifier (URI). A URI uniquely
identifies a particular Vizume in the system. The URI is used
to look up and load the Vizume from the database to begin the
rendering process.

The Vizume references a single Persona tree (e.g., as
shown in FIG. 4), which is then loaded from the database. The
tree is traversed depth-first, and each reference to a specific
data element in the Data Store is replaced with a copy of that
data element. The resulting Persona tree contains all data that
is to be rendered, with each node having an element ID that
uniquely identifies that node. Element IDs of nodes are used
downstream to enable those elements to be edited by the user,
as will be discussed in further detail below. The Persona tree
is stored as a variable that is made available to each info-
graphic template to retrieve its data.

Each infographic HAML template is loaded from the file
system and is rendered by the Rails HAMI/SASS engine.
The template references data in the Persona tree by means of
a Rails variable passed to the template when it is rendered.
The rendering process produces HTML adorned with CSS
classes and element ID-linked elements, which is then deliv-
ered to the viewer’s browser along with a CSS stylesheet that
combines color, font, and other style information, as
described above. The resulting infographic view is rendered
by the browser from the final-form HTML/CSS data and
other data generated by the system.

In one embodiment, a JavaScript application-program-
ming interface (API) is provided to enable infographic
designers to specify interactive behavior of an infographic.
The API provides a number of hooks that can call third-party
JavaScript functions for various system events, such as when
a user clicks on a timeline component, or when the user
hovers the mouse over a headline. Each infographic definition
can have an associated JavaScript file to code such behavior.

The system enables visual reskinning and transformation
of an infographic while preserving the underlying data.
Because the system maintains strict separation of data, lay-
out, and style, and because infographics reference their asso-
ciated data via the system schema, such that two or more
different infographics can be defined to visualize the same
data in different ways, the system allows users to select dif-
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ferent infographic presentations of the same Persona data
using several different methods.

First, as described above, the system allows the user to
choose a template from a gallery view, such that data refer-
enced in the user’s Persona is instantly rendered and laid out
according to the selected template.

Second, the system allows the user to choose which info-
graphics to include in the presentation. With a given template
selected, the user can further alter the presentation by choos-
ing which infographics to display within that template. For
example, if the template by default references the “radial
timeline” infographic to display work history, then the user
could choose to display a “horizontal timeline” infographic
instead. Because each different timeline infographic is
designed to display data with the same schema, the same
underlying data can be visualized differently with no other
changes required. As discussed above, FIGS. 9 and 10 show
an example user interface for choosing an infographic to
include in a template.

Third, the system allows the user to select color and font
palettes. The system allows the user to choose different color
palettes in a manner similar to the method by which templates
are chosen. With a given template chosen, the user can browse
through a scrolling color palette gallery and select different
color palettes. The infographic display immediately updates
by coloring infographic components with the colors specified
in the chosen palette. As described above, infographic
descriptions apply color to each infographic component by
reference to a location in the selected color palette. In the
running example, the headline component specifies its fore-
ground color as $color-1. When the headline infographic is
rendered, $color-1 is resolved to an RGB color value, as
defined in the color palette in effect. When a palette is chosen,
the system combines the palette file with the default
stylesheet to produce a single SASS stylesheet. The color
and/or font variables defined in the palette are used by the
resulting stylesheet to resolve actual RGB color and/or font
values.

In one embodiment, multiple presentations or “Personas”
can be generated from a single data seed. The system allows
users to create multiple Personas that reference a set of ele-
ments in the Data Store tree for the purpose of creating alter-
nate infographic presentations from the same underlying data
seed. Whereas the schema describes data types, the Persona
references specific instances of those data types. Every data
element in the Data Store has an element ID which uniquely
identifies that data element. Personas reference data elements
in the Data Store by element ID. In the exemplary system,
Personas are the means by which a specific collection of data
is assembled such that it can be rendered as an infographic or
aggregate collection of infographics, i.e., a Vizume.

FIG. 14a is an excerpt from an exemplary Persona A, and
FIG. 145 is an excerpt from an exemplary Persona B. These
two excerpts represent different lists of positions in order to
highlight different aspects of a person’s work history. In this
example, the user has created these two different Personas in
order to apply for different jobs. Accordingly, Persona A
references positions 1, 2, and 3, while Persona B references
positions 2, 4, and 5. Each Persona is associated with a single
Vizume presentation (A and B). When Vizume A is rendered,
positions 1, 2, and 3 will be shown. When Vizume B is
rendered, positions 2, 4, and 5 will be shown.

In one embodiment, a collection of infographics can be
bundled into a single aggregate object or Vizume that can also
be manipulated in similar fashion. In addition to the Vizume
template mechanism discussed above, the system also per-
mits users to easily create their own Vizumes from scratch by
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dragging infographics from a gallery view onto a blank can-
vas. When a particular infographic is dragged onto the canvas,
the system displays a form that allows the user to specify
properties of the infographic, such as orientation, style, size,
and background image, as well as which data items from the
corresponding Persona should be shown.

Each infographic definition specifies the schema type of
the data that the infographic is meant to display. This enables
the system to assist the user in selecting data to visualize. For
example, when a timeline infographic is chosen, this form
will prompt the user to select one or more particular “posi-
tions” from the user’s job history to display, because that is
the schema type referred to in the timeline definition. Simi-
larly, if the user has selected a “recommendations” info-
graphic, then the properties form would prompt the user to
select particular recommendations from their Data Store.

As the user selects data to display in an infographic, the
Persona associated with the selected Vizume is updated to
reflect each choice by saving element ID references to ele-
ments in the Data Store. For example, if the user adds two
“bignumber” infographics to a Vizume, then the associated
Persona might appear as shown in FIG. 15.

In one embodiment, the system permits an infographic
owner to order independent infographics into layouts or
sequences that can serve as comic-book like narratives, and to
update those layouts. The layout of the infographics on the
canvas is stored in the system database in a Vizume object,
which takes the same form as a Vizume template. As info-
graphics are added, removed, and re-ordered, the Vizume
object is updated to reflect the new composition.

Automatic Vizume (Infographic) Generation

In certain embodiments of the disclosure, the system auto-
matically processes lexical data and numbers to generate an
instant infographic (i.e., Vizume) from a given infographic
definition, from a set of data supplied by upload, from a set of
data supplied by direct entry, and/or from a set of data sup-
plied by connecting to a third-party data source by providing
additional descriptions of that data through “data adapters.”
In this scenario, the system employs a processing pipeline
that progressively transforms unstructured and semi-struc-
tured input data into a visual presentation.

FIG. 16 graphically illustrates an exemplary processing
pipeline for effecting the transformation of data into a visual
presentation, in one embodiment of the disclosure.

First, unstructured and semi-structured data are trans-
formed into a normalized representation based on a schema
definition. As shown, data is received from sources that
include a user’s Microsoft Word-format résumé file, the
user’s Twitter account, and the user’s Facebook account. A
“data adapter” that governs how that data is to be transformed
into the schema is used to normalize each supported data type.

Second, data stored in the system’s schema is transformed
into an intermediate representation such as HTML, scalable
vector graphics (SVG), Action Script, JavaScript, or the like.
Each infographic component may take input data in one of
several forms. This stage in the pipeline transforms data from
the schema to such intermediate forms as determined by the
infographic definition.

Third, intermediate data is transformed into a visual rep-
resentation by applying stylesheets and scripts to determine
the final layout and rendering of one or more infographics.

Further implementation details of the foregoing-described
processing pipeline, in one embodiment of the disclosure,
will now be discussed.
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Data enters the system in one of several ways: manual data
entry, document upload, and/or accessing external data
sources via the web. For each data type, there exists a “data
adapter” component, which can access, transform, and store
that data into a representation compatible with the system
schema.

The data adapter defines how data external to the system is
accessed, transformed to system data, and stored. Each data
source has a corresponding data adapter. In one embodiment,
a data adapter is implemented as a Rails class that contains
code to access data from the associated data source. The
system provides an API to write schema-compliant data to the
Data Store. This API is used by the data adapters to store
transformed data. A data adapter is registered in the system
with properties that define the location or uniform resource
locator (URL) of the external data along with the schema
elements supported by that data source. The data adapter’s
schema property is used by the system to enable users to
match infographic definitions with compatible data sources.
For example, a user can configure a “timeline” infographic to
show “positions” from the user’s work history by selecting
any external data adapter that supports the “position” schema
type. Compatible adapters might include, e.g., LinkedIn,
Facebook, XING, and the like.

One exemplary external data source is a user’s profile data
from LinkedIn (www.linkedin.com). An exemplary process
for accessing, transforming, storing, and displaying LinkedIn
position data as a visual timeline proceeds as follows. The
LinkedIn data adapter accesses the Linkedln service via its
public API and downloads profile data to be transformed.
LinkedIn profile data is represented as an XML document.
The LinkedIn data adapter contains rules that map XML
elements from the input document into JSON objects defined
by the system schema. This XML document is traversed
depth-first, and each element of interest is mapped into its
corresponding JSON object and written to the Data Store via
the system API. This data is then available for further trans-
formation into infographic presentations, as described in fur-
ther detail above.

Another exemplary external data source are user-supplied
files. The system allows users to enter data into the system by
uploading documents in various formats, each format having
its own data adapter. For example, the system allows users to
upload a résumé in Microsoft Word format. When such a
résumé document is uploaded to the system, the “MS Word
Résumé Adapter” is called to parse the document and trans-
form it into JSON data according to the system schema. The
parsing process applies lexical analysis to identify a combi-
nation of formatting rules and lexical tokens to identify
source data to be mapped to the system schema.

For example, in one embodiment, the MS Word-formatted
résumé document fragment shown in FIG. 17a would be
parsed and transformed into the schema-compatible Data
Store fragment shown in FIG. 174.

A further exemplary data source is manually-entered data.
In one embodiment, the system allows users to directly enter
lexical and numeric data into forms generated by the system
for each infographic. The system uses schema information to
generate type-specific editing controls for each type of data
supported by the schema. For example, when a user drags a
“bignumber” infographic onto the canvas, the bignumber
infographic definition specifies the type of data to display (by
reference to the schema) as:
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“bignumber” : {
“number” : “decimal”
“text” : “string”

From this schema information, the system generates an edit-
ing dialog for bignumber, e.g., as shown in FIG. 18. It should
be noted that this editing dialog (also called a “collector” or
“form”) is entirely auto-generated and not pre-compiled.
Data entered into this form is saved as a subtree in the user’s
Data Store, and references to that data are added to the appro-
priate Persona.

In one embodiment, the system permits the automatic cre-
ation of an instant infographic “résumé” from a single source
containing sufficient seed data, e.g., a Linkedln profile,
résumé text, a Microsoft Word document, or other word-
processing document. A scheme for constructing instant info-
graphic visualizations, consistent with embodiments of the
disclosure, can be further applied to the specific case of build-
ing an infographic “résumé,” with very little effort required
on the part of an individual professional. The user simply
supplies either a data source that contains sufficient seed data
to construct multiple visualizations or a login that provides
access to this kind of seed data, and the system automatically
creates an infographic visualization.

One exemplary automated infographic creation process
using the LinkedIn example described above, in one embodi-
ment of the disclosure, is illustrated in the screen views of
FIGS. 19a-19c.

FIG. 19a shows a exemplary screen view of an exemplary
invitation for a user to click on a “get started” button to begin
the automated process. The user, e.g., an individual profes-
sional, clicks the button to begin.

As shown in the exemplary screen view of FIG. 195, the
user is then asked to supply credentials that will provide the
system access to LinkedIn data that can be used as seed data.
Like an actual résumé, a LinkedIn profile contains a number
of data items commonly found on traditional résumé s,
including work history and dates, education, skills, publica-
tions and patents, industry experience, summary data, etc.
One or more of these data items can be used as seed data. In
this example, the LinkedIn login is provided via an open-
standard OAuth authentication mechanism that will grant the
system access to the professional’s LinkedIn profile.

Next, the system uses a data adapter to parse and structure
the LinkedIn seed data (as described in further detail above).
After parsing and processing the seed data, a full infographic
representation with multiple visualizations, i.e., a Vizume,
instantly results, as shown in the exemplary screen view of
FIG. 19c.

Once the Vizume has been generated and shown to the user,
a series of visualizations can be generated that instantly visu-
alize these individual collections of data. In FIG. 19¢, which
is an the exemplary screen view of an “overview” or “cover”
page summarizing content relating to an individual profes-
sional, there is a visual cover area containing an image and
headline data, an infographic timeline depicting the individu-
al’s work history, a recommendations section displaying the
recommendations the individual has received, and a bignum-
ber-style numerical counter representing the number of con-
nections the person has on LinkedIn. Other information might
be included or omitted in a Vizume, e.g., badges linking to an
individual’s Twitter account or other websites, and alternative
formats are possible. The view of FIG. 19¢ is merely one
exemplary illustration of a type of visualization that can all be
generated from LinkedIn seed data.
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By parsing an uploaded résumé, an approach similar to that
illustrated in FIGS. 19a-19¢ can be employed to create simi-
lar kinds of visualizations, i.e., résumé-based Vizumes. Since
the sections of a typical résumé, such as skills, experience,
and education, are fairly standard, it is possible to generate a
complete infographic visualization of this material from a
single document, whereby multiple visualizations represent-
ing these and other distinct parts of the document can be
generated side by side to create the resulting visualization.
FIG. 20 shows a screen view of examples of different styles of
infographic presentations that can be selected for application
to the same set of basic professional résumé data in a résumeé-
based Vizume. As discussed in further detail above, the result-
ing infographic can easily be reskinned by applying various
theming and templating styles to the underlying data.

Bootstrapping an Infographic

In certain embodiments of the disclosure, an infographic
can be “bootstrapped” through automated data collection
and/or editing components presented to an individual that
have been derived from an infographic schema definition. An
infographic can be bootstrapped and/or updated by plugging
it in to a data source that may be independently updated over
time. In some embodiments, type-specific data-editing user-
interface components are generated directly from the data
schema. In some embodiments, the system enables info-
graphic authors to specify only data-display behavior, while
providing type-specific, schema-directed editing components
for the end user to manipulate Persona data. In one embodi-
ment, the data represented in the system is described by the
system schema described above. The schema defines each
data element with its data type and relationship to other ele-
ments. For example, an exemplary set of skills might be
defined by the following schema excerpt:

skills : {
collection: {
skill: {
label: Skill
object: {
name: string
years: decimal
proficiency: proficiency
positions: reference[positions]
}
}
}
}

Each infographic visually represents data defined by the
schema. When data has not been entered for a specific schema
element, data editors are presented to the user to collect data
based on the schema definition.

If none of the elements of data exist (the empty case), then
the user is presented with an empty representation of the
schema element. In the skill set example above, the user
would be presented with a dialog box containing a text field to
edit the recommender, a dropdown menu to select the job
which is populated with all the existing position elements in
the Data Store, a date editor to edit the date, and a text field to
edit the recommendation text.

Standard types exist in the system for each schema ele-
ment. In one embodiment, there are types for each basic kind
of variable: text (strings), numbers (integers), collections
(lists), and also types for more specific types of data entry,
such as sliders for interval or scalar values. For each standard
type, a data collector for that type that is suitable for collecting
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that specific data is constructed. The system determines
where data is needed for an infographic but is not present, in
which case the user will be given visual prompts to enter such
data.

For example, if the user chooses a template with a “Skills
Matrix” infographic and no skills data exists in the Data
Store, then the user will be presented with a form to enter
skills. Such forms are dynamically generated based on the
types of data to be collected. The schema defines what an
object is, what a collection of objects is, and what data types
the object contains. The form for data entry allows the user to
create new objects in a collection, remove objects from a
collection, or edit individual types in the object. The form
may include standard form elements like labels and text entry
boxes and radio buttons, and/or more interactive elements
like sliders, visual selectors, etc. FIG. 21 shows a screen view
of'an exemplary editor dialog box dynamically generated as
described above, for the purpose of adding, removing, and/or
editing skills data.

An “edit” mode is invoked, e.g., by clicking a toolbar
button. Edit mode changes the infographic display to add edit
controls and/or buttons to each infographic. These edit but-
tons invoke the dynamically-created data editors to edit the
underlying Persona data associated with each infographic.
FIG. 22 shows a screen view of an exemplary edit mode, in
one embodiment. In this screen view, the user is employing
visual editing controls to place a text element at the bottom-
left corner of the canvas.

It is noted that, because the system automatically con-
structs data editing forms and components based on the
schema definition, infographic authors need not specify how
data is edited, only how such data is displayed.

In like manner to the construction of form elements, the
system can build a data template, such as a spreadsheet, that
an individual or external system may retrieve, populate, and
re-introduce to the system. The data is then stored in the
system in the schema format outlined above.

In addition to prompting system users to enter data, data
may be gathered by data adapters that access external data
sources and structure the data according to the schema out-
lined above, as described in further detail above. Users can
configure infographics to display data from an external data
source by selecting the appropriate data adapter from a list
that is filtered to display adapters whose schema is compat-
ible with the infographic. FIG. 23 shows a screen view of an
exemplary dialog box for selecting a data source for a time-
line infographic to display positions from a user’s work his-

tory.
Automated Updating of Infographics

In one embodiment, information can be appended to info-
graphics, and/or infographics can be updated without requir-
ing additional work by a graphic artist, designer, or in some
cases, any other human. Traditionally, infographics are cre-
ated by graphic artists to depict specific static information. If
the data depicted in the infographic changes, then the graphic
artist would have to be re-commissioned to update or create a
new infographic with the updated data. In certain embodi-
ments of the disclosure, the system supports both automatic,
non-user initiated updates and also user-initiated updates to
the underlying Data Store, which can then trigger new or
updated infographic visualizations without requiring addi-
tional labor by a graphic artist, nor any additional human
work to effect the rendering.

The system may also include the ability to notify users to
remind them to update the data that an infographic depicts if
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the current data is becoming stale or dated, or to notify the
user that additional data has been collected that may be
optionally included in an existing or new infographic. After
such notification, users can choose to update their data and or
infographic visualizations via the same creation/update
mechanisms described below.

One exemplary process flow for modifying data in the
system proceeds as follows. First, the data in the Data Store is
updated (e.g., via an automatic update, a user-initiated update
of data retrieved from an external source, or a user-initiated
update of data entered by a user, as described in further detail
below). Next, data in the Data Store is propagated to indi-
vidual Personas as described in further detail below. Lastly,
infographics and/or visualizations are rendered (e.g., via the
methods described in further detail above) using data from the
updated Persona. Thus, the infographic depicts new or
changed data without requiring any manual intervention by a
graphic artist or visual design professional.

Further details about methods for updating the Data Store
will now be discussed. In one embodiment of the disclosure,
the Data Store is a store of all data available to be depicted for
a given user inside the system (as described in further detail
above with reference to FIG. 3). As will be discussed in
further detail below, updates to this data can happen using one
or more of several different methods, including via notifica-
tions that the system produces to signal data that may be
updated.

A first method for updating the Data Store is through auto-
matic updates. Data in the Data Store may be updated auto-
matically without any user-generated action. In certain
embodiments, the system will periodically poll outside data
sources for new or additional data. Alternatively or addition-
ally, outside systems may push new or additional data to the
system. In one embodiment, a job system is employed to
handle such updates, based on a list of automatic-update jobs
to be run and the frequency of such runs. When the job system
starts up, it examines each job in the list and determines when
and how often the job should be run. The database is exam-
ined to determine whether the job has not run for at least the
configured predetermined period of time. If the job has not
run recently enough, then the job is started.

In one embodiment, the job system contains individual
jobs (defined, e.g., through Rails programs) to accomplish
gathering credentials, polling each external system, and
updating a user’s Data Store. The jobs examine each user’s
Data Store to see if there is enough data to run the job on that
Data Store (such as having a Twitter username, or perhaps
having credentials to login to Twitter). The job is then run on
the Data Store and updates data inside it as needed. For
example, in one embodiment, the job system has a job to
periodically poll the Twitter API using an HTTP request for
“tweets” (i.e., Twitter messages) to determine whether a
given user was mentioned in a tweet, by comparing the ele-
ment ID of the most-recent-mention tweet to the least-recent-
mention tweet element ID stored in the Data Store. The ele-
ment 1D of each tweet mentioning the user is stored in a
database within the system in a form, as described in further
detail above. Upon discovering one or more new tweets men-
tioning the user (with the non-matching tweet IDs pulled
from the Twitter API), the system saves the one or more
element IDs corresponding to these new one or more tweets.
If an infographic visualization depicts the contents of the
three most recent times a user was mentioned on Twitter, then
the change in the Data Store will be detected by a module in
the system that periodically cycles through Data Stores look-
ing for changes. Because the Persona references data in the
Data Store by element ID, data is propagated automatically
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when it is updated in the Data Store. When the visualization is
subsequently rendered, it will include the new tweets, thereby
updating the visualization without human intervention.

The Data Store can also be updated using “processed” data,
rather than new instances of specific data. The Persona object
discussed in further detail above references specific data ele-
ments in the Data Store by element ID. The Persona can also
reference data by query. The query language includes a num-
ber of functions to aggregate and process data, including
count( ), sum( ), min( ), and max( ), as well as a host of
text-manipulation functions. An example Persona employing
the count( ) query function follows:

“persona” : {
“tweetcount™ : {
“query” : “datasource/twitter/tweets/count( )”

A visualization representing a count of the number of tweets
that mention a given user would refer to the count via the
Persona, as shown above. The underlying tweet data is
refreshed by the job system, as described in further detail
above. The new tweet IDs are added to the Data Store, as
described in further detail above. Because the visualization
definition and Persona reference the data by query, the visu-
alization definition and Persona will be updated to reflect the
results of that query at the time of rendering. In that scenario,
the query will count the updated tweets in the Data Store, and
the visualization will be updated accordingly.

A second method for updating the Data Store is through
user-initiated updates of data retrieved from an external
source. An infographic may be updated automatically when
the user requests that the latest data from one or more external
data sources should be used. In one embodiment, the user
clicks a button inside the system to refresh their work history
from an outside API or web page source such as LinkedIn. For
example, FIG. 24 shows exemplary editing controls that
include a user interface button to “Refresh From LinkedIn
Data,” which button can be used to manually trigger the
update process described above. When a user-initiated refresh
of a given outside data source is triggered, the system will
revisit that data source, reprocess the raw data (possibly using
a specific adapter, as described in further detail above), and
replace the relevant section of the Data Store with the newly-
processed and/or updated data. A request to render the info-
graphic (i.e., Vizume) is then made again, and the infographic
is re-rendered via the standard process. Accordingly, for
example, if the outside source had updated their LinkedIn
profile information with a new job, this new job data from the
source would be saved (as would all of the other profile job
data) in the Data Store in a format that fits the schema.
Personas that reference the job history information in the
Data Store will use this new information the next time the
Vizume is to be rendered.

A third method for updating the Data Store is through
user-initiated updates of data entered by a user. An info-
graphic can be updated automatically by a user adding new
data to the Data Store or editing existing data in the Data
Store. In one embodiment, the system allows for users to add,
modify, and delete data in the Data Store. User-initiated edits
will automatically invoke updates of one or more related
infographics/visualizations once the user indicates that the
user’s edits should be saved. The save action triggers the
re-rendering action for the specific related visualization for
the currently active Persona.
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A variation of this user-initiated updating method, in one
embodiment, is the ability to edit a digital asset (e.g., photo-
graph, drawing, audio clip, video clip, or other multimedia
content) or link to a digital asset that may be contained in the
underlying data schema. For example, as shown in the screen
view of FIG. 25, the visual “header area” has a background
image, which is currently a photograph of the individual. By
toggling the editing controls shown at the top of the screen, a
list of other image-asset thumbnails pops up for selection by
the user. When an image is selected for replacement, the
reference link to the new image is written to the Data Store,
replacing the current reference, and causing the element to be
redrawn. New images or links to images can be uploaded and
stored in the system database via standard methods. These
user-uploaded images or links to images would then be avail-
able for a selection as with any images already provided by
the system when the editing mode is toggled.

As described above, the exemplary system may periodi-
cally automatically poll outside data sources for new infor-
mation. In addition to the automatic updates described above,
a system consistent with certain embodiments of the disclo-
sure also contains methods that trigger an update-event noti-
fication each time new information is found. Each adapter can
be configured so that, when updated data becomes available,
either data in the Data Store is automatically overwritten, or
an update-event notification is triggered.

In one embodiment of the disclosure, when new data is
retrieved by an adapter, and that adapter is configured to
require approval before saving the new data into the Data
Store, the new data is instead stored away in a separate table
in a database called PendingDataStoreUpdates, which table is
used for unapproved data and stores data in the same format
and using the same schema as in the Data Store. The table
indicates when the data was retrieved and the source of the
data. When data is inserted into this table, a notification such
as an email is sent to the user to indicate that new data is
available.

In the notification, the system shows the user the new data
that is available and asks the user to choose between updating
the data currently in the Data Store with the new data shown
(i.e., overwrite or replace that data) or ignoring the new data.
If'the user chooses to use the new data, then the data is copied
from the PendingDataStoreUpdates table. If the user chooses
to ignore the new data, then no changes are made to the Data
Store. In either case, the row is removed from the Pending-
DataStoreUpdates table in the database.

In this scenario, while the polling of external data sources
remains automatic, a notification-response “permission”
paradigm determines whether the data in the Data Store is
updated via the mechanisms previously described, or whether
the data in the Data Store should be left in its current state.
When a system user chooses to update the data, any associ-
ated infographics are automatically updated as described in
further detail above. When the user chooses to leave the data
in the Data Store as-is, then the current visualization is not
updated.

Embodiments of the disclosure employ various notifica-
tion methods to poll a user electronically. Such notification
methods can be via electronic messages, such as email, text
message, Twitter message, Facebook message, or the like,
based on messaging-address data associated with the user’s
account profile. Each notification contains a mechanism for
the viewing user to indicate a reply of either “use new data” or
“ignore new data.” The notification can request a reply using,
e.g., (1) a link in the notification back to a web page on the
system where the user can either accept or reject the new data,
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or (ii) two or more links embedded within the notification that
can be chosen to directly accept or reject the new data.

In one embodiment, the system periodically polls the Inter-
net Movie Database (IMDB) for a list of movies in which the
user has appeared and saves the list of movies into a database
within the system. If a new movie that wasn’t previously
saved appears in the list, then the user is sent an email to the
messaging address associated with the user’s account asking
if the user would like to update any infographics/visualiza-
tions that depict the movies in which the user has appeared.
The user can click on appropriate links in the email to
respond. If the user responds to the notification by clicking
the “use new data” link, then the data in the format of the
schema is updated in the Data Store. Upon the next request,
all infographics that rely on this data will be updated using the
latest data and will depict the latest data in infographic form.
Ifthe user responds by clicking a link in the email indicating
to “ignore new data”, the Data Store is not updated and no
infographics will be updated.

In one embodiment, in the event a given subset of data
within an infographic has not been updated by the user within
a given period of time set as a predetermined variable within
the system (e.g., by a system administrator), then the system
will notify the user through an electronic message about the
lack of updates.

In one embodiment, the system records the last updated
time for each individual piece of data within the schema in the
Data Store. The system can be configured through an internal
variable to define the maximum acceptable age of an element
of'a specific schema type. The system periodically queries the
database for elements of data that belong to a user where none
of the elements are newer than the configured maximum
acceptable age. If all items of a specific type are beyond an
acceptable age, then a call is initiated to the notification
module, so that an email (or other message type) is sent to the
owner of the data as a reminder that the owner may need to
update their data. The email includes a link to the system and
presents a list of data elements that are beyond a given age
(returned by the query) and allows the user to update these
elements.

Exemplary processes for propagating data from the Data
Store to the Persona will now be discussed. As explained in
further detail above, updates to data are stored in a Data Store
for individual users in the system. When an update to data is
stored, the system also records the date and time that each
individual piece of data was updated. In addition, the Data
Store also stores the last time that any individual piece of data
was changed within the Data Store for a given user. A single
embodiment of the system might employ multiple methods
for propagating data that has been stored in a user’s Data
Store to individual Personas. Which method is chosen can be
made configurable globally or on an individual data-type
basis (e.g., by either a system administrator or users of the
system).

One exemplary process for propagating data from the Data
Store to the Persona is the use of a background job that queries
the database to find all Personas that were last updated after
the update of the Data Store to which those Personas point.
Queries are made using standard database-query techniques.
If any Personas are found that meet this criteria, then each
element of data is examined. If the last update date and time
in the Data Store for this element is newer than the last
updated date and time on the Persona, then the data from the
Data Store is copied to the Persona.

Another exemplary process for propagating data from the
Data Store to the Persona is the use of an event request, i.e.,
the system updates an individual Persona when an event
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requests it. This could be a manually-triggered event, such as
by a user or system administrator requesting that a Persona be
updated (e.g., when a user is manually entering new or
updated data into the system), or it could be an automatic
event that is triggered when a request for an infographic that
uses data from a given Persona is requested. When the event
is triggered, the last updated date and time of the Persona is
compared with the last updated time of the Data Store. If the
Data Store’s last updated time stamp is newer, then the data
from the Data Store is copied to the Persona.

Once data has been propagated to the Persona, that data is
immediately available to be rendered in infographics, as
described in further detail above, without any additional
effort on the part of a graphic artist or Data Store owner.

Publishing Up-to-Date Infographics

In one embodiment, the system can publish an infographic
or collection of infographics to a web page or digital device,
while updates made to the data or presentation from a central
point dynamically update the infographic in near real time.
Traditionally, a designer would create infographics from data
in a static format such as an image or PDF file. When an
update is made to the underlying data and then to the info-
graphic itself, the designer would need to create a new version
of the file and then distribute it to wherever the file is to be
displayed. A system consistent with embodiments of the dis-
closure allows changes to data that result in an updated info-
graphic to be immediately available to all destinations that
reference the infographic by its uniform resource identifier
(URD).

As discussed above, the system uses URIs to identify
unique infographics, sets of infographics to be displayed
together, or portions of an infographic to be displayed inde-
pendently (i.e., a Vizume). One or more URIs can point to a
Vizume. The object to which a URI points can be updated by
the user or the system so that the next request to that URI
returns an alternate infographic or set of infographics or alter-
nate displays or styling of an infographic (i.e., a Vizume).
Users can also disable specific URIs so that they are no longer
active. FIG. 26 is a class diagram showing the relationship of
URIs to Vizumes, in one embodiment of the disclosure. As
shown, each Vizume may have one or more URIs that point to
it. Each Vizume references a single Persona which references
a single Data Store.

In one embodiment, the system allows users to create an
infographic or set of infographics, as described in further
detail above, and further allows users to configure what is
displayed at a particular URI location that the user has cre-
ated. FIG. 27 shows an exemplary URI location dialog box, in
one embodiment of the disclosure. As another example, the
user might designate that an infographic résumé created by
the user is available to be accessed at a specific URI, such as
http://vizify.com/resume/franz-katka/dxy137. Internally, the
system has a table of resources located at each location. In this
example, there may be a table of résumé resources. In that
table, there will be an entry for “franz-katka/dxy137” that
contains a pointer to the element ID ofthe Vizume thatisto be
displayed when this URI is requested. The user may alter this
resource by changing the Vizume to which the resource
points, or by disabling the resource (e.g., by making it private
so that others can no longer see it).

When a web browser requests a given URI, the content
needed to generate the infographic or set of infographics (as
discussed in further detail above) will be returned. Any event
that causes the infographic to alter (such as user-initiated data
changes, layout changes, font or style changes, or automatic
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updates, such as data received from an external data source)
will result in the infographic or set of infographics addressed
by that URI to be updated to depict the new data, as discussed
in further detail above. No additional configuration work or
any change in behavior is required on the part of viewer
visiting the URI to view one or more infographics/visualiza-
tions that reside at this resource. The updating takes place
without human intervention.

In one embodiment, the system allows users to embed
infographics created by the system inside an inline frame
(iframe) in a web page. As with URIs that point to visualiza-
tions/resources within the system domain (e.g. vizify.com),
the user is able to embed those visualization inside an iframe
on their own web page. When a user chooses to embed the
infographic within another web page, the system produces
HTML code that the user can insert into the source code of
another web page. The code to be copied is an iframe com-
ponent, with the source of the iframe pointing to a URI in the
system. An example of iframe code is as follows:

<iframe src="http://vizify.com/resume/perry-tucker/a38f0q?as=iframe”>
</iframe>

The URI indicates that the returned results will be rendered
inside an iframe. Requests to that URI would return code to
generate the infographic inside a web browser in the same
fashion, as described above. Therefore, when the data that the
infographic is depicting is updated, future requests to this
URI will produce infographics that depict that updated data.

In one embodiment, the system adds code to the URI that
can run in a browser and that periodically polls the system to
determine if new data is present that would require one or
more visualizations to be updated. Such a system may be
useful for kiosks or permanent displays, where users might
otherwise regularly reload a page or may not even interact
with the display, but the display should be updated when new
data is introduced to the system. In this embodiment, this
method is accomplished by using a standard web browser that
loads a web page in the system. The web page contains not
only the infographic, but also JavaScript code that periodi-
cally contacts the system server to (i) check to see if any new
data exists, and (ii) if new data exists, then reload the page or
part of the page through an Asynchronous JavaScript and
XML (AJAX) call to display an infographic with the updated
data.

In one embodiment, the system creates a URI associated
with an infographic or Vizume that, when requested, pro-
duces and returns a static image, PDF file, or other standard
static representation of an infographic. If a user wishes to
embed a static representation of the infographic, such as a
PNG file, then the user instructs the system to create a unique
URI that will point to the infographic or Vizume that the user
wishes to produce. The system records these associations, as
discussed in further detail above, when describing the URI’s
within the system. When the URI is requested, the system first
examines if a cached version of this infographic in this format
exists. If so, then the cached version is returned. Otherwise,
the system creates a static version of this infographic by first
using one or more of the rendering techniques discussed in
further detail above to generate the visualizations, and sub-
sequently using one of several commonly-available tools and
methods for rendering output of the document in a static
image format as required. Such tools might include, e.g.:

PDFKit: https://github.com/jdpace/PDFKit,

HTMIL.2Image: http://www.guangmingsoft.net/htmlsnap-
shot/html2image.htm, and

wkhtmltopdf: http://code.google.com/p/wkhtmltopdt/.
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This rendered image is then both returned to the client and
cached for future requests. A background job runs periodi-
cally to mark the cache of images as “dirty” if the data in the
Persona is newer than the data from when the image was last
placed in the cache. Thus, if the data used to render an info-
graphic is updated, then the cache will be refreshed upon the
next request for the item. Additionally, a background job
could periodically refresh the cache even though an item
hasn’t yet been requested outside of the system.

When generating static or print-ready images, the system
may refer to a “print” stylesheet in order to render images or
content that may be masked behind an interaction layer (for
example, data about a particular position that may not appear
until the position is clicked on by a viewer) to “flatten” these
interactive images, so as to be able to reproduce all of the
content they contain.

Measuring Viewer Engagement

In one embodiment, the system enables measuring engage-
ment with an infographic by tracking interaction with indi-
vidual infographics in a collection of infographics or indi-
vidual elements in an infographic. There has, to date, been no
way to measure the different parts of an infographic that a
viewer has read and/or with which the viewer has engaged.
The ability to measure engagement with an infographic
allows knowledge to be gained about what was most interest-
ing about the infographic to a given user or across a set of
users. This engagement information is useful when the info-
graphic is used in an attempt to help an individual or corpo-
ration be hired or gain business, persuade or influence others,
or to inform the owner of the infographic about the compo-
nent parts he or she should be prepared to speak more about
(e.g., in a sales or hiring situation) after the infographic has
been viewed.

There are a number of different aspects of engagement that
the system can measure, in various embodiment of the dis-
closure, including the following.

1. When the request for an infographic or set of infograph-
ics was made: In one embodiment, the system accomplishes
this by recording the date and time a request was made on a
web server for a given URI that includes an infographic or set
of infographics by using known web-request recording tech-
niques (e.g., an HTTP proxy server).

2. Who requested the infographic: In one embodiment, the
system records who viewed the infographic by recording the
Internet-Protocol (IP) address and any identifying cookies of
the party making the request for an infographic on a web
server. The IP address and cookies may be used in conjunc-
tion with other systems (such as advertising systems that track
users interests) or data (such as data gathered internally in the
system regarding interests in other infographics) to determine
the identity and interests of an individual user. The system
will also precisely determine who requested an infographic
when a user was individually invited using a unique URI to
see the infographic. When a user is individually invited to
view an infographic, a custom URI is created for them by the
owner or sharer of the infographic that associates the URI
with the individual who was invited to view the infographic.
When this URI is requested, the system can look up the
previously-identified user who was invited to view this info-
graphic and record that the user viewed this infographic.
(Additional methods for recording the identity of an indi-
vidual at the time of transmittal of a URI or document via a
mobile device will be described in further detail below.)
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3. Who viewed infographics delivered by an electronic
message and when: In one embodiment, the system tracks
who viewed an infographic that is delivered via electronic
message, such as email, Facebook message, Twitter, or SMS,
and when the view took place. For email, the system attempts
to track both that the email was opened and if any links in the
email were clicked. As a first step, the system includes one or
more images in the emails that are referenced on a server in
the system and are addressable via a unique URI. An image
filename is made unique by adding a unique identifier to the
end to associate the image request with this particular email
(for example, the image source in the email may point to
http://email-images.vizify.com/email-
open.jpg?email_id=28fjas-13rfas-23r8uds). When this
image is requested, the system records that the email was
opened. As a second step, the system will alter the contents of
any links back to the system to view an infographic to include
a special reference to the email_id corresponding to this user.
For example, if there is a link to an infographic at the URI
http://vizify.com/resume/matthew-eblen/e815ab, then the
email_id is appended to the URI so that it becomes http://
vizify.com/resume/matthew-eblen/
e815ab?email_id=28fjas-13rfas-23r8uds). When the URI is
requested, the system records that a link in the email has been
opened. With this two-step combination, the system is able to
record both when an email that contains an infographic was
opened, and whether (and when) the viewer of that email
chose to click on alink to see more information and/or the full
infographic.

4. How long the requesting party stayed on the web page
containing the infographic: In one embodiment, the system
includes JavaScript code on the page that either (i) periodi-
cally makes calls back to the server to verify that the page is
still active, and (ii) by registering JavaScript code that will
call back to a server to record that the page was left in the on
BeforeUnload event in the web browser.

5. How long the infographic was visible on the web page:
In one embodiment, the system uses JavaScript code to mea-
sure when a given section of the page is visible to a user by
periodically examining what areas of the document-object
model of a page are visible to the user. This is accomplished,
e.g., by using the getClientRects( ) and getBoundingClien-
tRects( ), getElementFromPoint( ) methods as defined by the
W3C (see: http://www.w3.org/TR/cssom-view/#the-getcli-
entrects-and-getboundingclient and http://dev.w3.org/csswg/
cssom-viewNdom-document-elementfrompoint). Results of
testing which elements are visible are periodically recorded
in data structures on the client. These results are then reported
back to the system using background requests.

6. Whether and for how long a user hovered over an info-
graphic component: In one embodiment, the system accom-
plish this by creating JavaScript code that registers for events
when auser’s cursor is hovering over and stops hovering over
a component of an infographic by using JQuery’s hover
method (http://api.jquery.com/hover). These events execute
code to record which item was hovered over and when the
hovering began and ended and make additional background
requests to report this information back to a web server.

7. Whether a user clicked on an infographic component: In
one embodiment, the system accomplishes this by creating
JavaScript code that registers to be notified of click events on
infographic components. These events execute code to record
which item was clicked and when it was clicked. Additional
background requests are made to report this information back
to a web server. The system uses, e.g., the Mixpanel API
(http://mixpanel.com/api/docs/guides/integration/js#async)
as the destination of this information.
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8. How long a user viewed a secondary infographic com-
ponent after clicking, hovering over, or otherwise engaging
with a primary infographic component: In one embodiment,
the system records which secondary infographic component
is shown and when, as well as when the component is dis-
missed by the user (e.g., by clicking a close button or clicking
onanother item). Additional background requests are made to
report this information back to a web server.

9. Whether a user printed an infographic or set of info-
graphics: In one embodiment, the system accomplishes this
by creating a hyperlink to a printable version of the info-
graphic and recording that the printable version was
requested. Another exemplary way to accomplish this is to
create CSS to be used specifically for printing, whereby the
web server would record a request for that CSS. Another
exemplary way to accomplish this is to create CSS that uses a
custom element that requires another request to be made, such
as a background image with a unique URI to identify this
particular infographic (e.g., http://vizify.com/images/
background.jpg?action=printanduniqueinfographic_id=
38aa211j3). When this background image is requested, the
web server would record the request as a print action for the
given infographic.

10. Whether a user shared an infographic with others: In
one embodiment, the system tracks who shared an info-
graphic, when they shared it, and how they shared it. FIG. 28
shows an exemplary sharing panel provided to users, in one
embodiment of the disclosure. When a user wishes to share
the current Vizume or selected infographic via the panel, the
user simply clicks on the respective service icon, which gen-
erates an appropriate URL (and may also include thumbnail
graphics of the current vizume/infographic), and calls the
service in question (including, e.g., email, LinkedIn, Twitter,
and Facebook). For third-party services such as Twitter and
Facebook, the appropriate calls are made to these services’
respective APIs to publish a new piece of content (i.e., to share
one or more infographics/Vizumes). In one embodiment, the
system also tracks who viewed the shared infographic, when
it was viewed, and who shared it with them. The system
accomplishes this by providing links on a web page to share
via Facebook, Twitter, email, or other messaging platform.
When a user clicks to share an infographic, a unique URI used
for sharing is created and is associated with the infographic to
be shared, the user that shared the infographic, and the
medium on which the graphic is being shared (e.g., email,
Facebook, Twitter, web link, embedded web page, etc.). Each
time that URI is requested, the system records the request,
along with who made the request and when the request was
made.

11. Whether a user contacted someone regarding an info-
graphic, résumé, or CV, and metrics associated with that
communication: In one embodiment, the system permits con-
tact with the owner of an infographic via electronic message
(e.g., email, Facebook, Twitter, web link, embedded web
page, etc.) or by placing a phone call. If contact was made,
then the system records engagement around that contact and
any further communication, to the extent possible. Being able
to determine if contact is made after a potential employer or
customer views an infographic, résumé, or CV allows the
system to begin measuring how successful the given item is at
attracting work or communicating an idea. In one embodi-
ment, the system creates a mailto clickable link on an info-
graphic or page containing an infographic. That link is
addressable to a unique email address that the system creates,
which is associated with a designated contact email address
for the infographic. When the contacting party sends the
email, the system (a) records the message itself and data about
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the message, such as when it was sent, who sent it, and the
subject of the message; and then (b) forwards on the corre-
spondence to the desired party, but using a reply-to email
address to the system itself. When the recipient replies to the
message, such further correspondence associated with this
message would be routed through the system and be recorded.

Another exemplary way of accomplishing tracking of
engagement for email is to create a fillable form that inter-
ested parties complete to contact the owning party. The party
being addressed could respond and courtesy copy (“cc”) or
blind courtesy copy (“bee”) the system, so that all correspon-
dence is tracked in the system. The system would keep a
record of all messages sent and received, as well as metadata
around these messages, including, e.g., when it was sent, who
sent it, and the addressee of the message.

In one embodiment, the system tracks phone calls to own-
ers of infographics or résumé s, e.g., using an electronic
service (e.g., Twilio.: http:/www.twilio.com) to place a
phone call to a phone number designated to be called for a
particular infographic. Such a service may require the calling
party to enter in the phone number and would call them
immediately or at a scheduled time and would then connect
them to the designated phone number. When calls are made,
the system records the length of the call, whether the call was
answered, the recorded content of the call, and/or who was
called. This data can be used to track the success or engage-
ment of an individual infographic or résumé.

An exemplary method of measuring engagement with an
“item of interest,” such as a résumé, CV, infographic, or
description of work for hire, involves querying the owner of
the item of interest or the owner’s representatives about out-
comes or events associated with the item of interest that may
not be directly observable by a system event. In this scenario,
when a potential employer or potential client views the item
ofinterest, the system employs methods to query the owner of
the item of interest, e.g., through an electronic message, elec-
tronic survey, or telephone call. The system asks the owner of
the item of interest one or more of the following: (i) whether
he or she received communication from the potential
employer or client, (ii) how the communication was received,
(iii) when the communication was received, (iv) whether the
communication or further communication resulted in an
interview ofthe owner, and (v) whether the communication or
further communication resulted in the employment or hiring
of the owner.

In one embodiment, surveys are generated through the API
of a third party system (e.g., Wufoo: http://wufoo.com and
Survey Gizmo: http://www.surveygizmo.com/survey-sup-
port/tutorials/online-survey-api-integration-cms-intranet/),
or by telephone call (which may be initiated programatically,
such as by using a third party API (e.g., Twilio). In an exem-
plary survey scheme, the first survey is sent two days after an
item of interest was viewed (the amount of time is config-
urable in the system). Based on the results of that survey,
additional surveys will be sent later. If the owner indicates
that they have received communication from the potential
employer or client or that the communication resulted in an
interview, then the system waits one week (also configurable
in the system) and queries the owner again to ask if the
communication resulted in their employment. The results of
the above queries are retrieved from the external survey sys-
tems through their APIs and recorded as follows: Each survey
is recorded in its own row in a table in a database. FIG. 29
shows a diagram of tables in an exemplary survey response-
tracking database consistent with one embodiment of the
disclosure.
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The questions that are in a survey are recorded in a link
table that points to the survey and to the question on the
survey. Each survey question is also in its own table in the
database. Thus, a survey can contain any number of ques-
tions, and questions are uniquely stored in the database even
if they belong to multiple different surveys. Answers to each
question are stored in another table in the database that con-
tains each individual answer to a question and points to both
the survey that was being answered and the question that was
being answered. Survey questions allow for different answer
types, such as multiple choice, a date, or free-form text.
Finally, surveys are sent regarding an individual Vizume, such
that all surveys point back to the Vizume that is the subject of
the survey.

In one embodiment, the system enables measuring engage-
ment with an item of interest, where a potential employer or
clientis queried through an electronic message, phone call, or
alerting box on a web page. In like manner to the method for
measuring engagement with an item of interest described in
further detail above, the system can also include methods to
directly query the potential employer or client after engaging
with an infographic or résumé.

An exemplary system consistent with embodiments of the
disclosure can select from a list of possible survey questions
in the system database and/or algorithmically construct sur-
vey questions based on the components having measured
engagement (e.g., as recorded via the methods described
above). The system contains a map of schema types of info-
graphic component elements to survey questions for those
elements. For example, if it was recorded that a potential
employer engaged with an individual work history record in
aninfographic that uses the Position schema element, then the
system looks up in the database which questions can be asked
about a Position. The map contains a pointer to a particular
question about a Position, and that question is included in the
survey. For example, the potential employer may be asked a
question about whether this work history had a positive, nega-
tive, or neutral effect on their decision to consider this candi-
date for a position. The results of these measurements may be
used by the individual owners of the items of interest to alter
them in order to make them more effective, or using tech-
niques described in further detail below on a system-wide
basis to understand or recommend what may work for other
system users.

Measuring the engagement with a résumé, CV, info-
graphic, or description of work for hire allows the system to
measure the success of an item of interest or part of an item of
interest. If a job seeker is called and asked to come in for an
interview after their infographic or résumé has been viewed,
that résumé or infographic can be considered successful.
There has, to date, not been any known way to measure the
success or failure of a résumé or infographic in attracting
employment. This method allows the system to begin to mea-
sure what is successful and not successful in a résumé or
infographic.

An exemplary method of accomplishing this, in one
embodiment of the disclosure, proceeds as follows. The sys-
tem records when an item of interest is viewed, who it was
viewed by, what the specific item was, and the individual
components in that item, in addition to some or all of the other
types of engagement captured by the system as discussed in
further detail above. After a predetermined amount of time
has passed following the viewing of the item, the system
sends an email or other electronic message to the owner with
an embedded form or a link to a form. The answers to the
responses from either the owner of the item of interest or a
given viewer are recorded in the system, as described in
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further detail above. The system examines each instance of a
question response and increments stored totals for each
answer associated with a given item of interest or for each
component in the item of interest. Extra weight may be given
to components in the items of interest with which a viewer
engaged.

The totals for each component for a given answer can then
be examined. Totals can be examined by individual users for
the components of infographics that they own. In addition, the
totals can be compared across all infographics owned by
anyone in order to examine effective uses of infographic
components across the system. Finally, the totals can be com-
pared across infographics of professionals in a given segment
of the professional market, or professionals with similar skill
sets, or any other slice of the total population in order to
examine effective uses of infographic components within
segments of the entire user base, including by using methods
described in further detail below.

Statistical Methods

In one embodiment, the system enables methods for apply-
ing statistical testing techniques (e.g., A/B, multivariate,
regression, and/or other techniques) to a defined collection of
infographics or a single infographic with different visual
and/or data presentations, to determine which one or more
presentations are more effective at driving engagement and/
or outcomes, or some combination of success variables as
measured by the system. The relative performance of these
different infographics in achieving one or more outcomes is
evaluated from a defined set of success variables that are
measured and tracked by the system. Such variables include,
e.g., page views, time spent on a page, time spent viewing a
specific infographic representation, clicks or interaction
events associated with the parts of a particular visualization,
open rates of and/or response rates to visualizations that have
been sent via electronic means, time to response, whether the
infographic resulted in a callback or interview, whether the
infographic resulted in winning a job or position, and the like.

As discussed in further detail above, there are currently no
known dedicated systems for conducting a statistical analysis
across infographics, especially not in the case of infographics
representing individual professionals seeking to secure work
or new business. By performing this kind of statistical analy-
sis across different infographic or data presentations, and
across different populations of job seekers, embodiments of
the disclosure enable the provision of both actionable feed-
back and, in some cases, forward-looking suggestions about
which infographic presentation might be most effective
within a given context, such as when applying for a job, or
when seeking to win new clients.

In one embodiment, the system includes three separate
modules (and associated processes) for conducting statistical
analysis, which modules can work either separately or
together within the scope of the system as a whole. In addi-
tion, the analysis effected by these modules can be applied
both retrospectively to historical data (e.g., conducting analy-
sis after the fact and then reporting results or making a fore-
cast on the basis of historical data), or dynamically to a set of
data that s still in the process of being accumulated as a result
of subsequent viewers engaging with an infographic. In the
case of dynamic data analysis, the frequency with which
certain presentations are displayed can be manually or
dynamically shifted to infographics that are more effective or
appropriate, or away from infographics that have been deter-
mined by these statistical modules to be less effective or
appropriate.
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The first module is adapted to vary and/or test the presen-
tation of a given set of professional infographics that reside at
a single, defined destination location (such a specific URL
path).

The second module is adapted to test the presentation of a
defined set of professional infographics by treating a set of
individual infographic presentations that each reside at sepa-
rate locations (i.e. separate URLs), or that have each been
delivered electronically via separate emails or shared links
(again in the form of separate URLs or also in the form of
digital documents such as PDF files) as testable instances of
variation within a single unified set of variants.

The third module is adapted to test one or more aspects of
presentation variation or a specific variation value (including,
e.g., color and font presentations, layouts, visualization
ordering, collection of visualizations contained, specific
visualizations used, completeness of visualization data, dif-
ferent visualization data, etc.) as may be expressed amongst a
set of professionals defined by any of the variables used to
characterize them or their Data Stores within the system (e.g.,
those professionals who have indicated their industry as tech-
nology and who have listed one or more positions with IBM).

The fourth and fifth modules/processes may be utilized in
partnership with, or separately from, the three modules
described above:

The fourth module is adapted to recommend a particular
presentation based on engagement or outcome results
obtained via other professionals in the system in similar cases
(e.g., identifying the most effective presentation for applying
to a specific firm, such as Google).

The fifth module is adapted to display benchmarks to a
particular user for some aspect of their professional data,
based on averages, means or comparisons to other profession-
als with comparable data forms.

These five modules and their related processes will now be
discussed in further detail.

First Module: The first module is adapted to analyze dif-
ferent presentations of a given professional’s data (initially
accessed via a shared URL path) from a set of presentation
variants by presenting different variants to different viewers
of that data. The particular variant shown to a viewer (from
the full set of presentation variants) can be determined either
via a random selection from the set of possible presentations,
or by assigning viewers to different presentation groups via
common statistical sampling methods. In one embodiment,
the exemplary system works as follows:

1. First, several different presentations of a given profes-
sional’s experience are generated, either manually by the
professional him/herself, or via a generative process,
described in further detail below. In one embodiment of the
disclosure, a professional can generate presentation variants
through the system’s user interface, including one or more of
several different flavors of variation that could be tested sepa-
rately or in combination, including: “theming” (i.e., the appli-
cation of different color palettes, font sets, and layouts to their
professional representation), “templating” (i.e., the selection
of different individual or multiple visualization renderings or
graphical approaches to the same underlying data, such as a
work timeline that is represented as positions radiating out
from a central core vs. a work timeline that represent posi-
tions as horizontal bars progressing from left to right across
the page), and “content variation” (i.e., representing variation
in the underlying data associated with a particular profession-
al’s experience, such as a “project management” work his-
tory, with summary information emphasizing the profession-
al’s project management experience vs. a “product
management” work history, which provides alternative tex-
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tual data related to the professional’s experiences prioritizing
and designing software product features). These expressive
aspects of the infographic presentation are described in fur-
ther detail above. Alternatively, the system can generate
variations automatically, such as by randomly varying one or
more aspects of the “theming” and “templating” options
using random number generators to select new combinations
of these variation values from a pool of options available
natively through the system, or from a set of templates avail-
able natively through the system. For example, the system
currently stores a library of color palettes that include a
themed group of colors that are applied during the rendering
of a given infographic and that define such presentation
aspects as an infographic visualization’s background color,
object color, and the like. Because these themes are stored
separately and referenced in a given infographic, alternative
palettes can be selected that are referenced for use in a gen-
erated variation. Regardless of the method of generation, each
the variations to be tested is stored in a schematic form as
described in further detail above, and also relates each varia-
tion both back to the user who owns these infographic vari-
ants, and also to the shared URL path to which these varia-
tions belong. Under system usage, where presentation
variations are not being actively tested, one of the variants is
defined by the infographic owner as the default to be dis-
played when the URL root path is visited by a viewer who
wishes to see the infographic.

2. Second, when the testing module is active (either turned
on by the user or an administrator), additional code is trig-
gered, which will vary the specific presentation returned to a
particular visitor arriving at the destination URL. A number
of different mechanisms can be used to determine the presen-
tation to return. One exemplary method randomly selects one
of' the alternative presentations via a random-number genera-
tion based on the total count of variations associated with the
specific destination URL. Another exemplary method con-
secutively cycles through each of the variations based on a
fixed time interval or visitor count number set in the system
database. Other, more sophisticated sampling methods for
assigning visitors to test groups, especially for synchronous
testing, may be employed (e.g., simple (random) sampling,
systematic (random) sampling, stratified sampling, clustering
sampling, convenience sampling, or snowball sampling) and
applicable to the presentation that may be selected.

3. Third, for each of these visitors, engagement with the
profile is tracked via methods such as those described in
further detail above. When a test is running, each set of visitor
results is tagged in the system database against the particular
presentation that was displayed.

4. Fourth, a separate job in the job system periodically runs
to evaluate whether a sufficient number of observations have
been collected to statistically evaluate the performance of the
variations against each of the measured success metrics and to
update the statistical comparison calculations. In one
embodiment, the significance (p-value) for the comparisons
can be set as a variable within the system database. The
updated testing results are stored separately in the system
database, where they can be accessed as part of a report-
results page presented to the user or via queries written
directly to the database.

In one embodiment, the system accomplishes the above by
creating new Vizumes for each variant. If, for example, the
user wishes to create a variant of a Vizume that changes the
color scheme, then the user selects the Vizume from which to
create the variant, indicates to the system that the user would
like to make a variant of this document, and then makes the
variation to color. The system stores this variation as a new
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Vizume, ready to be rendered as described in further detail
above. The system also makes note that this Vizume is a
variant of another, in a link table that shows variants called
VizumeVariants. This table has three columns: ParantVi-
zumeld, VariantVizumeld, and ActivelyDistributeRequests.
Thus, this table allows the system to find all variants of a
particular Vizume by finding rows where the ParentVizumeld
is equal to the element ID of the Vizume under question, and
to know if requests to the parent Vizume should be actively
distributed to the variants under test.

When a request is made for a Vizume, the VizumeVariants
table is examined to see if there are any active variants under
test to which requests should be distributed for this particular
Vizume. If there are none, then the Vizume is rendered nor-
mally. If, however, there are active variants under test, then
the system uses a configurable scheme for selecting which
Vizume should be chosen out of all active Vizumes including
the parent. The system may use one or more sampling meth-
ods described above, e.g., randomly picking or cycling
through variants. The engagement and viewings are tracked,
e.g., as described in further detail above with respect to mea-
suring viewer engagement for non-variants.

Finally, a background job periodically runs to compile
variant engagement and viewing data. This job joins the
VizumeVariants data for a particular variant set with engage-
ment data by joining based on the element ID of the Vizumes
in the set. Statistical evaluations are performed on this data at
this time, as described in step 4 above, and the results are
stored in a separate table for variant results. When a user
wishes to view results of a variant test, variant results are
looked up from this VariantResults table and displayed to the
user.

Second Module: The second module is similar to the first
module; however, rather than being adapted to vary the pre-
sentation of the experience of one or more professionals
through serving different variations of the presentation and/or
data to the same URL path, presentation variants are instead
spread across some number of “fixed” professional presenta-
tions that either reside at different, distinct URLs (for
example vizify/firstname-lastname-1, vizify/firstname-last-
name-2, etc), or that have been electronically delivered (such
as via email in digital document form) to a number of distinct
messaging addresses.

Accordingly, for example, a professional might apply fora
position to work for a first firm using a first presentation (e.g.,
ared background for the digital résumé) by sending URL 1 to
one employer, and for a similar position at a second firm with
a second presentation (e.g., blue background) served from
URL 2to this second potential employer. As with the previous
process, engagement with both of these presentation profiles
is tracked and can be compared for efficacy.

In one embodiment, the second module shares much of the
code and programmatic methods as the first module, but
differs in the following two ways. First, in the first step of the
process, the variations generated by the system, when using
the second module, are associated with separate destination
URLSs or messaging addresses. Second, in order to set up and
activate a test via the second module, the user or administrator
must first specify which of the set of variants that belong to a
given system user (or group) should be considered and/or
evaluated by the testing process. Rather than assigning visi-
tors to different presentation groups (or serving different pre-
sentations to visitors to a specific URL), visitors fall into
different test groups based on the particular destination URL
or messaging address they use to arrive at the infographic
presentation. Thus, the system creates entries in the Vizume-
Variants table, but the value of the ActivelyDistributeRe-
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quests field will be false. Otherwise, for the second module,
the behavior of the system (and the other aspects of the testing
process) generally remains the same as in the first module.

Third Module: The third module is adapted to test one or
more aspects of presentation variation or a specific variation
value (including, e.g., color and font presentations, layouts,
visualization ordering, collection of visualizations contained,
specific visualizations used, completeness of visualization
data, etc.) as may be expressed amongst a set of professionals
defined by any of the variables used to characterize them or
their Data Stores within the system (e.g. those professionals
who have indicated their industry as technology and who have
listed one or more positions with IBM). In one embodiment,
this analysis is available only to system administrators and
involves manual interaction with the system database. The
basic approach, however, can be extended to other user
groups in the future and accompanied by a more automated
user interface. In one embodiment, the exemplary system
works as follows:

1. First, the pool of professionals to be examined is selected
through one or more database queries. A query can refer to the
entire population of professionals in the system database, or
can instead be a subset selected on the basis of a particular
aspect of the population that is to be studied, including any of
the information relating to either system users (e.g., demo-
graphics, gender, type of accounts, frequency of logins, etc.),
their professional data (e.g., specific companies, schools,
etc.), and/or their visualization or presentation data (active
visualizations, color palettes, fonts, etc.). In one embodiment,
individual professionals’ Data Stores are represented as
JSON trees stored as binary large objects (BLOBs) in the
system database. The system maintains indices on these
JSON trees in order to facilitate the queries described above.
In one embodiment, the task of specifying and maintaining
these indices is performed manually by system administra-
tors.

2. Second, the data from the queries in step 1 is joined with
the dependent variable to be studied, which consists of one or
more pieces of measurement data around the corresponding
user profiles (e.g., shares, views, callbacks, etc.). For each
professional presentation in the system, a set of analytical
data recording these dependent variables is maintained in
order to facilitate this join. For example, when a viewer fol-
lows a URL to view a system user’s Vizume, that event is
recorded in a database table and is subsequently made avail-
able for this module to join with the indices discussed above.
Several other such events are recorded for the same purpose,
such as when a viewer clicks on a particular infographic
component of a Vizume, when a viewer opens an email con-
taining a PDF representation of'a Vizume, when a system user
records a “call back” when applying for a job, and the like.

3. Third, the relevant analysis is conducted (e.g., multivari-
ate regression) to determine which variables are responsible
for any observed differences in outcome.

Fourth Module: The fourth module is adapted to recom-
mend a particular presentation based on engagement or out-
come results obtained via other professionals in the system in
similar cases (e.g., identitying the most effective presentation
for applying to a specific firm, such as Google). In one
embodiment, the system formulates a recommendation via
the following process:

1. First, a web form is presented to the user who desires a
recommendation for a presentation. The web form asks for
information such as one or more of the following: (a) if not
already contained in the user’s Data Store, the professional’s
industry (in addition, the professional may also specify one or
more job titles from a list presented to the professional based
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on the set of job titles contained within the system database);
(b) in a text input field, a list of one or more comma-separated
companies or organizations to whom the professional seeks
to present himself or herself to in a professional manner; (c)
using a radio button element, an indication of whether the
professional is seeking employment, attempting to win cli-
ents, or attempting to grow his or her professional reputation;
and (d) optionally, using a series of drop-down list elements,
an indication of which aspects of their professional experi-
ence the individual believes to be his or her biggest strengths
(the schema used to catalog and order the members that
appear on these lists will be discussed in further detail below).

2. Once the form has been submitted, the system constructs
a database query to identify the subset of professionals in the
system who match one or more of'the criteria supplied via the
form in step 1. For company matches, the system pulls pro-
fessionals who applied for a particular position at a matching
company, as well as professionals who list a position with the
matching company.

3. Next, each of the professionals returned by the query is
assigned a numeric score based on one or more of the follow-
ing exemplary criteria, whose weights will be adjusted (e.g.,
by a system administrator) over time: (i) a count of the num-
ber of criteria that match the query, (ii) whether a matching
professional has outcome data matching the outcome sought
by the professional requesting the recommendation, (iii) for
company names, how recently the matching professional
listed a position with the company, (iv) for company names,
whether the matching professional is still employed by the
company in question, and (v) how recently the matching
professional updated his or her information in the system.

4. The matching professionals are sorted based on score.

5. A smaller group of high-scoring professionals is
extracted from the pool. In one exemplary method, only the
top third of scorers are used for further evaluation.

6. Cluster analysis is performed against this pool of pro-
fessionals across one or more of the following presentation
dimensions, to determine if there are any significant clusters
within the high-scoring population: colors, fonts, layouts,
visualization order, and visualization components.

7. If so, then the values for the significant clusters are
reported to the user requesting the recommendation.

Fifth Module: The fifth module is adapted to display
benchmarks to a particular user for some aspect of their
professional data, based on means, medians or comparisons
to other professionals with comparable data forms. In one
embodiment, the data contained in each visualization/data
schema is typed. As a result, it is relatively straightforward to
calculate the appropriate average or mean values across the
Data Stores that represent a set of given professionals in the
database. In the case of numeric or interval scale data, it is
relatively straightforward to calculate means and medians. In
the case of itemized or list data, such as recommendations,
minimum and maximum counts of these items, as well as
means and medians, may be calculated. In one embodiment,
the system creates indices in a database that allow for easy
grouping of data based on segments of professionals. The
system may segment professionals based on industry and job
title, or based on additional or alternative criteria, such as
years of work experience, skills, and companies worked for.
In that scenario, the system employs two indices that point to
Data Stores: the industry (e.g., Information Technology) and
job title (e.g., Software Engineer). Any data that is to be
benchmarked also has a corresponding index created for it in
Data Store. For example, the system might contain an index
of'the number of recommendations that are present in a user’s
Data Store.
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A job periodically runs that queries the database for the
mean, median, minimum, and maximum of data to be bench-
marked in each segment of professionals, where there is inter-
est for this data. In one embodiment, this query is run for each
industry currently in the system. The query is also run for each
industry and job title combination in the system. This data is
then stored in separate records in the database for quick
access by users when they wish to compare themselves to
others. The system may be configured to add additional seg-
ments to be benchmarked or data inside the Data Store to be
benchmarked at any time, and this data will also be gathered
when the job runs next.

For any of the visualizations that can be rendered by the
exemplary system and that contain numeric, scaled or ordinal
values as components of their data, it is possible to render
(e.g., using the techniques described in further detail above),
the associated mean or benchmark value as computed by the
system.

Portfolios

In one embodiment, the system is adapted to build and
present a portfolio of professionals or services offered by
individual professionals, where each professional is repre-
sented by one or more of their own particular infographics.
The system may be adapted to normalize the infographic
presentations according to the design of portfolio builder or
viewer (including, e.g., selection of which data elements to
include and/or exclude, and optionally, the presentation
related to those elements). The system may further be adapted
to transmit this portfolio to a third party for viewing, or to a
website for publishing and/or presentation, where it can be
viewed by website visitors.

The foregoing functionality is provided, e.g., using a set of
tools that enable users classified as group administrators to
build a portfolio of professionals for presentation to a third
party, as illustrated in the example screen views of FIGS.
30-32.

In one embodiment, group administrators are users with
permission to view, manage, and present the profiles repre-
sented by the Data Stores of other system users they have
invited to create profiles, via a unique URL. Group adminis-
tration is managed through a user, group, and role data struc-
ture. Users can belong to one or more groups. Roles can be
assigned to groups or individual users. If a user is a group
administrator, then the User would have a Role of Adminis-
trator that would point to the group in which the user has that
Role.

In one embodiment, a group administrator wishing to build
and present a new portfolio will access the “portfolio man-
ager” settings through the account menu system, as shown in
FIG. 30. As shown, this portfolio manager screen presents a
list of all of the saved portfolios associated with the group
administrator’s account and stored in the system database. In
one embodiment, each instance of the portfolio model con-
tains, e.g., the following elements: (i) a name (typed as a
string); (ii) a datatime representing the most recent update;
(iii) a bit describing whether the portfolio is public or private;
(iv) an associated URL; (v) a settings variable describing
whether the portfolio introduction should be a group visual-
ization of the members of the portfolio (constructed as
described in further detail below), a content block made up of
HTML text and images, or both; (v) optionally, a content
block containing HTML and links to images used to intro-
duce the portfolio; and (vi) a hash containing an ordered list of
pointers to the Personas of users or groups represented in the
portfolio.
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FIG. 30 shows that, for pre-existing portfolios, the name,
URL, whether the portfolio is public, and associated options
(e.g., editing, saving as a document, and sharing) may be
accessed directly from the portfolio manager screen. To cre-
ate (instantiate) a new portfolio, the group administrator
clicks on the “New Portfolio” button and is then asked to
name the new portfolio via a naming dialog.

After naming the new portfolio, the group administrator
arrives at the “portfolio builder” screen shown in FIG. 31,
which shows an exemplary tool used to build the portfolio. In
the top panel, the newly-named portfolio is repeated. In addi-
tion, the system has generated a unique URL that will be the
location for the portfolio. By default, portfolios start as public
and may be viewed and/or accessed via the URL by the same
method as other infographics/visualizations, as described in
further detail above. The bit describing whether the portfolio
is public or private may be toggled (as shown in the top right
portion of the window), and such functionality may be imple-
mented in like manner to other public/private visualizations
in the system.

Also located in the top panel of FIG. 31 are menu options
to save the portfolio (which writes the current state of the
portfolio to the system database); a build PDF option, which
generates a PDF file of the full portfolio (as described in
further detail above), and a link to email the document (using,
e.g., Rails’s actionmailer to generate an email message with
the correct URL for sending).

The group administrator can build the portfolio of indi-
vidual professionals or entities by finding and selecting can-
didates from the panel at left using the “+” icon. Professionals
can be found either by typing strings that are matched against
both the names and text values contained within the Personas
of individual or entity Data Stores that the group administra-
tor has permission to access, or as seen in the “browse can-
didates with coverflow” by browsing through individuals and
entities one at a time.

As shown in FIG. 31, for each individual or entity matched,
a thumbnail is generated of each public Persona for that
individual which can be added (via the “+” icon) to the port-
folio. It is also possible to view each of these Personas within
a popup iframe by clicking the “>" object. When a group
administrator selects the “+” icon, a pointer to that Persona is
added to the end of the portfolio hash, and a thumbnail rep-
resenting that individual is added to the “Candidates in port-
folio” panel shown at the bottom-right portion of the window.

Inaddition, the group administrator can define the portfolio
introduction through the “Portfolio Introduction” panel
appearing at middle-right of the window. The administrator
can select “Group visualization,” which will build a compos-
ite visualization of each member of the portfolio (as described
in further detail below), and the administrator can choose to
enter text, graphics, or both (as shown). In the event the group
administrator chooses to enter text and graphics, a text-entry
panel (as shown) appears on the screen and allows the admin-
istrator to type in text or HTML, or to drag and drop graphics
that will all be recorded in the content-block portion of the
portfolio model. At any point, the group administrator can
also view the portfolio by following the link at the top of the
window, which will open up the presentation mode in another
window.

Live portfolios may be shared, emailed or accessed in the
same manner as other infographic/visualization presentations
described above. However, the viewing experience for port-
folios provides additional interactivity to a portfolio viewer,
as shown in the “portfolio presenter” screen of FIG. 32. When
a viewer of a portfolio accesses the portfolio via the corre-
sponding URL,, the viewer is first presented with the top-level
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portfolio view, which view includes the portfolio name and
options to print or email the portfolio. As shown in FIG. 32,
the top-level portfolio view renders in HTML a number of
distinct components, e.g.:

(1) Near the top of the page, and depending on the settings
variable described earlier in this section, the portfolio’s
HTML content block is rendered in a Rails view partial (as
seen in FIG. 32). If the settings variable included a group
visualization, then the group visualization would be con-
structed (as described in further detail below) and rendered in
a view partial using the standard visualization rendering
methods described in further detail above.

(i1) Beneath the portfolio introduction, a coverflow element
presents a thumbnail slideshow of each of the candidates in
the portfolio that the user can flip through.

(iii) For the candidate in focus (in this example, Todd
Silverstein at center), a text label identifies the candidate by
name and number.

(iv) Underneath the candidate in focus are several menu
options that allow the portfolio reviewer to visually browse,
evaluate and select entities from the candidate pool for a
particular job, assignment or work. The “>” symbol leads to a
full-page view of the current Persona in focus, which is ren-
dered as described in further detail above. The “V”> symbol
adds the element ID associated with the candidate to a pool
for further consideration (implemented as a selection hash,
using the methods described in further detail below). The “X”
symbol adds the candidate to a rejected pool (also imple-
mented as a selection hash, using the methods described in
further detail below).

(v) Also shown are navigation links to revisit candidates
that have already been sorted into one of the pools, or to
search/view the candidate pool by using specific keyword
matching criteria, which initiates a query against each set of
user data included in the portfolio. In one embodiment, each
Persona’s content data is both indexed and made searchable
by an external system that runs Lucene (see http://lucene.apa-
che.org/java/docs/index.html).

This exemplary configuration confers a series of benefits
for staffing and recruiting professionals, team builders, and
anyone who has a need to manage pools of professionals or
entities, both for presentation and evaluation and/or selection
by third parties. For the administrator selecting a slate of
candidates or entities for presentation to a third party, time is
saved by allowing for a quick visual search, review and addi-
tion of a candidate or entity to the portfolio. With the ability to
save and reuse the portfolio, additional time is saved if the
slate of candidates needs to be presented multiple times. The
administrator can introduce the slate of candidates with a
visual infographic representation of the capabilities of the
team as a whole. The candidate slate can be easily shared via
URL or in document form. The third party who is evaluating
or selecting from a slate of candidates can quickly review and
sort candidates into different groups, saving time. The third-
party reviewer can examine each candidate in more detail
using methods discussed above in further detail.

In addition to the foregoing features, in one embodiment,
the system also enables a group administrator building a
portfolio of candidates to apply a standard visual presentation
to the Personas of each of the candidates/entities to be
included in the portfolio. An exemplary process for applying
this standard presentation includes the following three steps.
First, while constructing the portfolio, the group administra-
tor accesses a menu option to “Apply a standard presentation
to all members of the portfolio.” Second, via a series of web
forms, the group administrator specifies which data/visual-
izations the group administrator wishes to include in the
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presentation. The list of potential data/visualizations from
which to choose is generated by the system directly based on
the named data types/visualizations that are detailed in the
system data schema and that are common to 75% or more of
the Data Stores in the system. For example, the exemplary
system can make selections from the database of a group of
Data Stores to get a count of each of the data elements that are
present in that Data Store. If the result count over the total
number of Data Stores examined is greater than the target
percentage, then the visualization is eligible to be included in
the presentation. Third, for each visualization chosen in the
second step, the administrator selects the visualization variant
that will be applied to each applicant’s data, including
optional setting of visual colors and styles as described in
further detail above.

Visual Comparison and Evaluation

In one embodiment, the system enables visual comparison
and evaluation of entities and/or users (or parts of the data
Persona that belongs to these entities and/or users) by gener-
ating side-by-side or overlay-layer comparison visualizations
of the data associated with these entities and/or users. An
evaluator can score and/or sort these entities via button clicks
oradded tags. The infographic templates and/or variants to be
applied to the data can be specified, and one or more master
styles (such as colors and fonts) can optionally be assigned to
those visualizations. A subset from a full set of available data
(in the data Persona or Data Store) can be selected for inclu-
sion in the comparison visualizations. The system may also
provide methods for aiding comparison techniques, such as
displaying means and/or benchmark lines for scored values
and interval scales, totals for collections of objects, and
equivalent time segments for time-based data. Job applicants
or slates of candidates (such as potential contractors) can be
compared via this system. The precise parts of the resume/CV
or pre-existing system data to include in an applicant com-
parison can be specified.

One of the challenges faced both by human resource (HR)
and staffing professionals, as well as by ordinary people who
are evaluating a slate of candidates to hire for a position or
service, is to efficiently conduct an initial screening of appli-
cants or available contractors to see which ones should be
considered in further detail. In the case of hiring, while some
larger companies utilize software systems that handle some of
this initial screening and sorting through automated pro-
cesses, such as the use of algorithms, keyword matching, or
document analysis, it is not uncommon for HR professionals
to report that they still prefer to perform the initial filtering
themselves due the inability of current-day expert/artificial
intelligence (Al) systems to adequately or accurately dis-
criminate in the initial evaluation of candidates, or to accu-
rately weigh candidate pros and cons effectively. When ordi-
nary people hire contractors, they must perform a similar
weighing and sorting process, which is often completely
manual.

A related challenge is that, when screening a large number
of applicants for a job opening, this first-pass filtering can
take significant time due to several limitations, including,
e.g.: (1) variation in resume/CV formats, which requires time-
consuming mental translation on the part of the screener; (ii)
parsing lexical dates, positions, skills and other content tra-
ditionally included in job applications into a coherent mental
image, which requires further mental translation on part of the
screener; (iii) finding the specific sections of the document
that the screener cares about (such as Education or Skills) for
the particular filtering operation requires time on the part of
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the screener; and (iv) lexical data less readily admits true
side-by-side comparison, since it has not been standardized in
any meaningful way.

In one embodiment of the disclosure, the system addresses
these challenges through the use of a side-by-side or shared
plot infographic/visualization comparison engine, wherein
the visualizations (i) might or might not be further adjusted
(such as through the addition of benchmark indicators) to
facilitate comparison and (ii) can be configured by the HR
professional or person hiring a service professional, such as a
lawyer, accountant or freelance designer, to display only
those parts of the job seekers’ or other candidates’ credentials
that are relevant to the position in question.

FIG. 33 shows an exemplary screen view of the system’s
side-by-side comparison capabilities in the case of job appli-
cants, wherein a plurality of individual candidate images and
work histories have been standardized and placed side-by-
side (i.e., stacked on top of one another), in one embodiment.
As seen in FIG. 33, single-click controls (e.g., thumbs-up and
thumbs-down icons) have been placed next to each candidate
to allow the evaluator (e.g., an HR professional) to quickly
sort and/or filter candidates into two buckets, one for further
review (indicated, e.g., using a green-colored thumbs-up
icon), another to discard candidates from consideration (indi-
cated, e.g., using a red-colored thumbs-down icon). Although
not specifically shown in FIG. 33, as the evaluator sorts can-
didates as part of the filtering process, additional candidates’
visualizations representing unsorted candidates replace those
currently on the screen that have already been sorted. The
evaluator is able to return and view the full visual profiles of
the sorted candidates (typically, an evaluator would return to
view only candidates for which the evaluator has given a
thumbs-up).

In one embodiment, the system builds such comparisons
using the following exemplary method:

1. A system user responsible for evaluating the job candi-
dates (such as an HR professional) creates an open position in
the system, which is stored in the system database and con-
structed through a series of web forms. Data for the open
position may include, e.g.: job title, job description, job
requirements, hiring company, salary range, and other data to
be supplied by the applicant, including information about
work history, education, skills, and the like. The open-posi-
tion data may also include acceptable data types for submis-
sion, such as a résumé document, a LinkedIn login, and so
forth, as well as submission dates that define a start and
(optionally an) end date for accepting applicants.

2. As an additional option or alternative starting point to the
process initiated in step 1, a system user looking to hire or
engage a professional service provider can search for relevant
candidates already in the system database by providing
search criteria through another series of web forms. These
criteria can potentially include any of the data categories
and/or types that exist within the system schema and which
may specify, among other pieces of information: industry,
years of experience, keywords, job titles, employers, skills,
specific skills, and recommendations.

3. In addition to specifying the information or criteria that
will define applicable candidates, the system user looking to
hire also specifies via web forms which data the user wishes
to display for the side-by-side evaluation. The list of potential
data to choose from is either defined in step 1 above, or can be
generated by the system directly based on the named data
types detailed in the system data schema. The system user
may also specify, for each type of data that the user wishes to
display in side-by-side fashion, the standard visualization
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that will be applied to each applicant’s data, including, e.g.,
setting visual colors and styles as described in further detail
above.

4. After a position reaches its submission starting date, the
open positions are listed on a web page that can be viewed by
candidates in the system. If a candidate is interested in a
particular position, then the candidate applies for the position
using their information as it already exists in the system. In
the event the applicant’s data is not yet in the system, the
applicant submit his or her information to the system using
one or more of a variety of methods, e.g., by filling in web
forms to collect the information, or more commonly, by
uploading his or her professional information (in the form of
a résumé, CV, or lexical professional document) or by pro-
viding access to a Data Store that contains similar informa-
tion (such as authorization to access the applicant’s LinkedIn
profile), and then editing the resulting output, as described in
further detail above, to complete their submission.

5. As described in further detail above, the system pro-
cesses the applicant data into the structured schema data that
can be rendered in a visual infographic format.

6. In tandem with each applicant’s submission, a list is
generated and stored in the system database containing ref-
erences to the IDs (and Vizumes) corresponding to all candi-
dates who have applied for a given position. In the case of a
search in step 2 above, references to the IDs (and Vizumes)
are also stored for any system users who have matched the
search criteria.

7. Next, the system generates the side-by-side compari-
sons, e.g., as shown in FIG. 33, by displaying the first slate of
candidates retrieved from the list and rendering those candi-
dates’ data visualizations using the infographic definitions
selected in step 3 above.

8. Lastly, an HR professional or similar agent can visually
evaluate each candidate and screen them into buckets by
clicking on the rating controls (e.g., thumbs-up/thumbs-down
buttons), which will refresh the display with new visualiza-
tions until every applicant on the list has been reviewed, or
until the HR professional considers the screening complete.

While not explicitly illustrated in the example above, in
some embodiments, the system may support the following
exemplary additional variations to the above:

In some embodiments, the system provides the ability to
sort and/or filter candidates into any number of user-config-
urable buckets, each accompanied by a label and control (e.g.,
button). For example, an HR professional might wish to sort
job candidates into 3 buckets: “definitely yes,” “possibly,”
and “no.” The system can store the number of buckets and
their accompanying labels as strings in the database and can
cycle over those elements to generate and/or render the
accompanying control buttons. When candidates are
screened, candidate IDs are added to a hash representing both
those candidates who have not yet been sorted and those that
have already been placed in a particular bucket.

In some embodiments, the system is adapted to automati-
cally generate emails to individuals that are already in the
system database and who either match (have 100% of the data
for) or score strongly (are above the mean benchmark value)
on the selection criteria (specified in step 3 in the exemplary
process described above) for a given position and who have
not yet applied for the given position.

In some embodiments, additional adjustments can be made
to the visualizations to aid comparison techniques, such as
displaying means and/or benchmark lines for scored values
and interval scales, totals for collections of a given object
(e.g., the total number of recommendations a candidate has
obtained), and adjustments to presentation of time-based
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data, including excerpting an equal period of time (e.g., just
the last 10 years of activity from present backwards, scaling
the work histories to occupy a fixed width on the page, as seen
in FIG. 33), or rendering time data as fixed-width elements
representing a fixed unit of time (e.g., squares representing a
month of work, as shown in FIG. 34, which shows a normal-
ized representation of positions, with each square represent-
ing a fixed interval of time).

In some embodiments, each applicant’s data visualization
is displayed as data represented on a shared plot or single
canvas, rather than side by side, in order to visually identify
and screen out groups of applicants in a single step. To pro-
vide an illustrative example of how this works in one embodi-
ment, an example of an HR professional looking to find
candidates who have both advanced Adobe Photoshop and
Ruby on Rails programming skills will be used. In step 3 of
the process above, the HR professional would select a shared-
plot visualization, rather than a standard side-by-side visual-
ization. Shared plot visualizations are designed to plot data
from multiple applicants or individuals on a single canvas. To
provide a concrete instance of one exemplary shared-plot
visualization, the system could have a two-skill shared plot
that represents a first given specified skill (in this case Adobe
Photoshop expertise) as an x-value on an x-y axis and a
second given specified skill (in this case Ruby on Rails pro-
gramming) as the y-value on the x-y axis. Thus, the skill level
for each candidate can be represented as a single x-y coordi-
nate pair on the shared plot canvas. In one embodiment, the
data schema might reflect the degree of expertise for a given
skill on a 6-point scale (e.g., 1 being a beginner and 6 being
the most expert). In the resulting visualization, each candi-
date’s expertise at Photoshop and at Rails would be reflected
as an x-y coordinate pair that would be placed between (1,1)
and (6,6) on the plot. In one embodiment, the system further
divides this visualization into four even quadrants, each com-
prising a 3x3 portion of the x-y coordinate space, i.e.:
(x:1—=3, y:1-=3), (xi4—6, y:1—=3), (x:1-=3, y:4—6),
(x:4—06, y:4—6). By selecting one of the quadrants (in this
example, most likely the upper-right quadrant (x:4—6,
y:4—6)), and then clicking the green thumbs-up arrow, the
screener can pick out the desired experts in both skills very
rapidly, rather than having to screen each candidate’s exper-
tise in these skill areas individually.

In some embodiments, the system maintains average
scores or votes for a candidate based on more than one indi-
vidual undertaking the screening process (such as an HR team
having multiple members, with each member reviewing all of
the candidates in a given set of candidates).

Marketplace

In one embodiment, the system includes a marketplace for
infographic and infographic designs. Processes for building
an online marketplace that connects consumers with provid-
ers of software are known. Such marketplaces offer a number
of advantages for both consumers and providers. Benefits to
consumers of such software are convenience, selection, addi-
tional security if the software has been vetted by the market-
place, ratings, being able to keep a credit card or electronic
payment details on file for repeat purchases, and the like. For
software makers, benefits include exposure and an existing
distribution scheme for their software, typically in exchange
for a percentage of the sale price taken by the marketplace
operator. Examples of online marketplaces include Apple’s
“App Store” (a marketplace for mobile applications that run
on the company’s i0S devices), the “Google Play” applica-
tion (a marketplace for mobile applications that run on
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Android devices), and, on the design side, marketplaces for
weblog or blog themes (e.g., Templatic: http://templatic.com/
wordpress-themes-store) and stock images (such as those
offered by Getty Images: http://www.gettyimages.com/).

No known marketplaces of this type exist for infographics,
due to barriers that would render creating such a marketplace
meaningless to traditional practitioners of infographics. One
barrier is that there has to date been no way to package a
general infographic description that can be applied to sepa-
rate Data Stores (as discussed in further detail above). As a
result, it was impossible to “sell” infographics as templates in
the past. In addition, similar challenges exist in terms of
uncertainties about the data that is used to create the info-
graphics, which challenges are eliminated by the standard-
ization of such data provided by embodiments of the disclo-
sure. Due to the foregoing barriers, a marketplace for
infographics previously had little or no utility, and there was
not enough general interest to create such a marketplace.

Another barrier is the general lack of programmatic skills
on the part of the typical graphic artist, or the web designer
conversant in HTML/CSS but unable to program. By
abstracting the programmatic aspects of the design process
and creating an API for typical web designers to easily create
infographic templates, the system facilitates the availability
of a sufficiently-rich pool of infographic template designers
to create a viable marketplace.

An additional barrier to a viable marketplace has been the
lack of demand. Traditionally, infographics are commis-
sioned by larger organizations, rather than by a mass of lay
consumers (i.e., professionals). By offering technology that
allows a much broader set of individuals to interact with
infographics, widespread demand is created for infographics
by everyday professionals, which demand has not previously
existed. Without using the approaches consistent with
embodiments of the disclosure, it is not apparent that there
would ever be sufficient demand to justify a marketplace of
this type.

By using schemes consistent with embodiments of the
disclosure, the foregoing barriers are overcome, and the cre-
ation of a viable marketplace of infographics is facilitated. An
exemplary marketplace, in one embodiment, contains info-
graphic definitions and prices for those definitions.

In one embodiment, infographic designers create info-
graphic definitions (as discussed in further detail above).
When an infographic designer creates a new infographic tem-
plate, the designer interacts with a form in the system to create
a new template. The designer gives the template a name and
uploads all files associated with the template, including, e.g.,
HAML, CSS, and image files. The HAML, CSS, and image
files used by the template are the basic building blocks of the
actual template itself.

The designer also sets the desired (e.g., per-use or per-user)
price for use of the template and agrees to legal terms that
allow purchasers of infographic templates to use the info-
graphic. (It should be understood that such a purchase trans-
action could alternatively be characterized or established as a
licensing arrangement.) The designer also chooses which
schema elements defined in the system are used by this info-
graphic and may also assign keyword tags to the template.
This data is later used by the system to allow for editing of
data in an infographic, as described in further detail above,
and such data is also used specifically by the marketplace
components to categorize infographics, so that they can be
browsed or searched. For example, the user may wish to
browse all infographic templates that depict data elements
defined as “recommendations” in the schema.



US 9,176,966 B2

45

All of this information is stored inside the system’s data-
base and/or file system. An entity relationship diagram of
exemplary database tables relating to infographic templates is
shown in FIG. 35.

Once the infographic template is uploaded to the system,
the system allows infographic designers to preview the info-
graphic with data from their Data Store. The designer may
choose to associate this Data Store with his or her infographic
definition (or some other predetermined set of data) so that
purchasers in the marketplace can see the template populated
with a full data set. Each template that is stored in the system
thus may have its own Data Store from which a rendered
template may be previewed by purchasers.

End users of the system may browse infographic templates
in the system randomly, through the items cataloged by the
schema elements they depict, by tags, or using another
method. For example, the user may see a list of schema
elements to be depicted, click on the name of that element,
and see a list of infographic templates that contain the ability
to render that component. The user may also type in or click
from a list of tags to see all infographic templates that are
assigned to a given tag. This process is facilitated by basic
selection techniques from the database.

Upon viewing an infographic template, an end user can
choose either to render a preview based on the Data Store
designated by the infographic template designer (which can
be fully populated to exemplify all of the capabilities of the
infographic template) or based on the end user’s own Data
Store. Rendering of an infographic is handled as described in
further detail above.

End users may also review infographic templates, e.g.,
assigning a star rating from 1 to 5 and optionally providing a
textual review of the template. This review data is also stored
in the database along with the identity of the user that created
the review. Accordingly, when a user is browsing an info-
graphic template in the marketplace, the user can see the
average rating of that template (which is calculated by que-
rying for the average number of stars assigned in all ratings).

Linking to Infographics

In one embodiment, the system links an individual digital
infographic or set of digital infographics to one or more real
world objects, such as business cards that are printed with a
specific hyperlink or encoded URL, such as a quick-response
(QR) code, that can then be used to access or read the related
infographic data via an Internet-connected mobile or desktop
device. The presentation or underlying data driving these
digital infographics can be independently altered and/or
adjusted after the real-world object has been manufactured or
distributed, e.g., through one or more of the following mecha-
nisms: A first mechanism involves encoding separate codes
that map to these separate presentations on related objects
(such as a set of business cards), allowing the infographic
owner to disseminate different codes to different recipients
based on the desired presentation. The real-world objects may
further be marked with colors, tags, or other distinctive
aspects that would enhance the owner’s ability to discrimi-
nate in selecting which objects to disseminate without neces-
sarily conveying that discrimination to the object recipient.
The owner may also append an identifying number to each
code to uniquely identify recipients. A second mechanism
involves electronically prompting (such as via text messaging
or email) the infographic owner at the time the infographic is
in the process of being accessed by a potential viewer to
indicate which presentation and/or data set should be pre-
sented. A third mechanism involves enabling the infographic
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owner to change and set the presentation linked to a given
code via a web-enabled mobile or desktop device at any time
via their user controls. A fourth mechanism involves enabling
the infographic owner to set rules around the presentation to
display which determines the presentation shown. The owner
may include rules that alter the presentation and/or data
shown based on time and/or date, type of device accessing the
infographic, the number of views, a unique identifying num-
ber contained in the code, or the identity of the viewer as may
be ascertained, by among other things, a login to a site such as
Facebook or LinkedIn.

The system may further permit viewers of a visual info-
graphic to contribute data that is incorporated into the visu-
alization. Further, the digital infographic connected to the
real-world object can serve to populate or supplement under-
lying data used or plotted in one or more linked infographics,
e.g., through one or more of the following mechanisms:
prompting the potential viewer to supply information in
advance of viewing the infographic, collecting information
about the viewer at the time the viewer attempts to access the
infographic (such as capturing their location via an IP
address, device type, cookie, or the like), or linking the info-
graphic to areal-world object that is itself an electronic device
capable of generating and transmitting (or storing and trans-
mitting) data.

The infographic or link to the infographic could alterna-
tively be transmitted digitally via a mobile device (e.g.,
through the Bump API provided by Bump Technologies,
Inc.), whereby a menu of possible presentations is presented
to the infographic owner in advance of the transmittal via a
mobile device, allowing the owner to select which presenta-
tion (or related link to that presentation) to send from a list of
all currently available presentations. As described in further
detail above, the exemplary system enables users of the exem-
plary system to display one or more Vizumes (i.e., Vizume
templates and data Personas) at specific URLs that have been
defined in the system. These Vizumes can be explicitly linked
to a real-world object, such as a printed business-card, by
printing the correct URL or an encoded version of the URL on
an object.

FIG. 36 illustrates exemplary business cards bearing QR
codes, in one embodiment of the disclosure. Such business
cards illustrate linkage through the use of a machine-readable
QR code. In this case, the top business card links to one
presentation of the individual’s Persona, whereas the bottom
business card links to a different presentation of that individu-
al’s Persona.

FIG. 37 illustrates an exemplary “Manage Personas” panel
that can be accessed by a given user or group who control a
specific Data Store, in one embodiment. This panel lists each
of'the user’s Personas, whether they are active or not, accom-
panying URL(s), and configuration links to controls that can
be used to generate either a QR code from that URL (“Gen-
erate QR link) or a numbered series of links and/or QR codes
(“Numbered QR,” as described in further detail below).

FIG. 38 illustrates an exemplary page for generating a QR
link, in one embodiment. As shown in the screen view of FIG.
38, when the user clicks the “Generate QR” link, the QR code
is made available for download, along with additional sug-
gested tags, colors, and identifying images that can be down-
loaded and incorporated into the design of any object, but
especially printed ones that may be ordered from commercial
sites such as Zazzle.com, Moo.com, or Vistaprint.com, and
which enable the incorporation of both links and individual
graphics into the designed objects.

For example, an individual can control the specific presen-
tation that a viewer following the encoded URL will see by
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selecting one of two business cards (e.g., either a red or blue
card) to hand out to a given viewer, the selection of which will
determine the destination URL at which this specific viewer
will arrive to view the presentation.

In one embodiment, the system also allows for the tracking
of individual viewers through a basic numbering and URL-
variation scheme, which may be accessed, e.g., via one of the
“Numbered QR” links shown in FIG. 37. Unlike the red/blue
business card example above, tracking of the individual
viewer is keyed to a single primary destination URL rather
than multiple different destination URLs. In this scenario,
each individual viewer is tracked by appending a unique
string to this destination URL that will be ignored when the
page is rendered, but that is captured by an analytics program
connected to the system. In one embodiment, this unique
string is formatted to work with the Google Analytics tracking
software and is algorithmically generated according to the
same format specified in Google’s URL Builder tool (see:
http://www.google.com/support/analytics/bin/answer.
py?answer=55578). The algorithm takes the user-supplied
number of viewers and loops from 1 to that number, generat-
ing a single URL per traversal through the loop. According to
the Google Analytics URL-suffix format, a string is used that
begins with the “?” symbol and contains “andutm_con-
tent=1", where the number “1” is replaced by successive
numbers (i.e., the count in the loop) that will be imprinted on
each unique instance of the printed objects. If QR or other
encodings are to be included on the printed objects instead of
the URLs themselves, then a specific QR code is generated
for each of these encodings, as shown in the exemplary screen
view of FIG. 39.

Each of these codes can be embedded into an object via the
following process similar to that described above. When a
visitor arrives at the site via one of the numbered URLs, that
visit is recorded in the analytics program. From there, stan-
dard pageview data can be accessed by the system and
reported back to the user via a delayed job that gathers traffic
data from the analytics system. In one embodiment, pageview
data is downloaded through Google Analytics’ Data Export
API (http://code.google.com/apis/analytics/docs/gdata/
home.html). This data can then be presented to the user to
show which codes were viewed, when those codes were
viewed, and how often those codes were viewed. Alterna-
tively, an API such as the Mixpanel API could be used instead
of Google Analytics, because Mixpanel permits direct access
to the data of interest and can even generate graphs of the data
of interest using simple API calls.

In some embodiments, the system contains one or more
advanced methods to control or adjust the particular Persona
that a viewer will experience, even after the linked object has
been manufactured or disseminated to the potential viewer.

One method for Persona control and/or adjustment
involves the system user continuing to edit or modify a par-
ticular Persona that resides at a given URL, as described in
further detail above. In addition, the user’s main public profile
can be set to point to any of the user’s existing Personas. For
objects that point to this public profile, any change of the
default public Persona will result in changing the presentation
seen by visitors following an URL or encoded URL that
points to this default public profile.

In one embodiment, additional settings are accessible
through the Manage Persona control panel of FIG. 37. These
controls are particularly unique and useful, because conven-
tional online professional-presentation methods do not allow
for the dynamic shifting of presentation from viewer to
viewer. The value of this behavior is further enhanced by the
way in which the linked object directs the viewing user to a
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page whose content can be dynamically shifted in a way that
will not destructively affect (i.e., break) the link itself.

Additional exemplary methods that can be activated by a
specific user of the system through options shown in FIG. 37
include the following:

In one embodiment, the “prompt” feature (to which a link
is shown in FIG. 37) enables the system to electronically
prompt the owner (e.g., via an email, web notification, or text
messaging number collected via a form dialog when the
prompt is activated) each time an infographic is in the process
of being accessed by a potential viewer, to query the owner
regarding which presentation and/or data set should be pre-
sented to the potential viewer. When a viewer attempts to
access a destination URL having a prompt feature that has
been turned on, the system’s web server initially responds by
serving a placeholder interstitial image (e.g., that advises the
viewer that the “presentation is being accessed”). Simulta-
neously, the web server generates a message that is routed to
the infographic owner, e.g., via standard messaging protocols
(SMTP, SMS, etc.), advising the owner that the page is in the
process of being accessed and providing a numbered list of
possible presentations that can be shown (which list repre-
sents all of the Personas available to the user). The info-
graphic owner replies to the message with the number (in the
numbered list) of the Persona that is to be presented. When
this reply message is received, the system then serves the
appropriate Persona. In one embodiment, a default presenta-
tion Persona and time limit can be set, such that if the info-
graphic owner does not reply within the set time limit, the
default Persona would automatically be displayed.

Alternatively, the “rules” feature (to which a link is shown
in FIG. 37) enables the infographic owner to specity rules that
are evaluated each time a viewer arrives at the corresponding
presentation page, which rules determine dynamically which
page is shown. These rules are built by the infographic own-
er’s entry of rule data into form fields that can be used by the
system to establish “if-elseif-then” evaluation relationships,
e.g., represented in the system code as condition/presentation
pairs, where the condition is first evaluated. If the evaluation
passes, then the presentation part of the pair is a pointer to the
Vizume that should be displayed, thereby allowing users to
customize both the data and presentation of an infographic
based on these rules. Exemplary rules include:

1. Rules that alter the presentation and/or data displayed
based on comparing time or dates specified in the rules to the
current time and date: To construct these rules, the info-
graphic owner enters values that represent date-time variables
connected by logical operators (<, <=, =, >, >=), and, for each
rule created, an accompanying selection from the list of Per-
sonas available for display. The list of Personas is generated
by querying the set of saved Personas contained in a specific
user’s Data Store.

2. Rules that alter the presentation and/or data shown based
ontype ofdevice used to view the infographic: Theserules are
constructed by presenting the infographic owner with a selec-
tion list of device types, including mobile and desktop devices
that are identified based on User-Agent headers (see,
examples at http://www.zytrax.com/tech/web/
mobile%5Fids.html), and, for each rule created, an accompa-
nying selection from the list of Personas available for display.

3. Rules that alter the presentation and/or data shown based
on the number of views, or a unique identifying number
contained in the code: In this case, the infographic owner
enters numeric values that represent either the number of
visitors or the specific identifying number code to be associ-
ated with a presentation (as shown in shown in FIG. 39 and
described above with reference to the numbering URL sys-
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tem), and can set ranges by adding logical operators (<, <=, =,
>, >=) to these values, and, for each rule created, an accom-
panying selection from the list of Personas available for dis-
play.

4. Rules that alter the presentation and/or data shown based
on the identity of the viewer as may be ascertained, e.g., by a
login to a site such as Facebook or LinkedIn: In this case, the
infographic owner enters strings that match the first and last
name of the individual in question, and, for each name rule
created, an accompanying selection from the list of Personas
available for display. In addition, the infographic owner sup-
plies a default Persona in the event the name produces no
matches. The system implements this rule by first prompting
a visitor to the page in question to identify himself or herself
by logging in with a service such as one of the common
identity-based social networks on the web (e.g., Facebook or
LinkedIn). The user’s name is then extracted at the time of
login and matched against the set of strings contained in the
rule.

FIG. 40 is an entity relationship diagram of exemplary
presentation rules in the system database, in one embodiment
of the disclosure. In this example, presentation rules are
defined in the database as follows:

Each URL that is subject to the evaluation process is stored
in a rule-based endpoint decision table, wherein each end-
point contains one or more rules. Each rule either has one or
more associated criteria that define what constitutes a match,
or is a default rule that contains no criteria. Criteria are stored
as serialized Rails code. Each rule also points to the Vizume
to be used if that rule matches. Since a Vizume points to the
data to be presented (i.e., the Persona) and the presentation
itself (i.e., the infographic template, font and color sets, etc.),
the choice of the entire rendered infographic can be defined
by a rule.

When a request for a URL that exists in a rule-based end-
point is made, the system evaluates each of the rules, one by
one, in order of the rule’s priority attribute. This is done by
loading the rule and then executing the serialized Rails code
stored in the criteria definition to see if the rule’s criteria have
been met. If the criteria have been met, then the Vizume to
which the rule points is rendered just as it normally would be
if accessed directly. Otherwise, the next rule (in order of
priority) is examined. All rules are examined until the default
rule, which has the lowest priority, is examined. At this point,
the Vizume that is associated with the default rule is rendered.

In one embodiment, the “VR” feature (to which a link is
shown in FIG. 37) enables the construction of dynamic info-
graphic visualizations, wherein individual pieces of data are
supplied by viewers of the infographic using one or more of
several different methods. These viewer-contributed pieces of
data are added to a single specific Data Store that serves as the
primary data source used to render the infographic visualiza-
tion in question. The primary owner of the specific Data Store
can activate and configure the capture of viewer-response
(VR) data in the exemplary system via the “VR” link In one
embodiment of the disclosure, viewer-response data is con-
figured using the following exemplary method:

1. First, the professional builds a Vizume containing a
visualization that is compatible with VR data, e.g., via the
exemplary methods described above. For example, a legal
professional who wishes to represent his or her overall client
satisfaction, as rated by individual clients, might build a
Vizume containing a “client satisfaction” visualization that
portrays satisfaction on a five-point score, with each indi-
vidual rating as a point plotted in a cluster above the five-point
scale.
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2. Next, the professional visits his or her Manage Persona
configuration settings (shown in FIG. 37) and selects the
“VR” option.

3. After selecting this option, a drop-down list, an example
ofwhich is shown in FIG. 41, of the visualizations eligible for
VR is presented to the user. In this example, the professional
would select the “Client Satisfaction” visualization.

4. The professional can turn viewer response collection on
and off with a radio button, as shown in FIG. 41. When a
Vizume or Persona is accessed, the system checks to seeif VR
is on and proceeds with collection of data from viewers only
if this logical check passes. In this example, the legal profes-
sional would set his or her viewer response to “on.”

5. The professional (i.e., the Data Store owner) configures
the viewer-response collection method by selecting from one
of'two configuration options. The first option is to “Allow any
viewer/visitor to this page to contribute data.” When selected,
this option works as described in further detail above, offering
a control to a viewer of the infographic to bring up a special-
ized data collector where the viewer can contribute his or her
own structured data to the Data Store. The second option is to
“Only allow viewers who access this page via a specially
coded URL to contribute data.” When this option is selected,
only visitors who arrive at the visualization via the generated
“Collection URL” will be prompted to contribute data to the
visualization. In one embodiment, this URL contains an addi-
tional string “andcollection=key” that the system can use to
validate whether visitors should be presented with the collec-
tion option. The “key” value is a randomly generated string
that is stored in the database and associated with a given User,
Vizume, or Visualization in question. In the example of the
legal professional, he or she would select this option.

6. The professional (i.e., the Data Store owner) configures
the data collection by selecting from one of three configura-
tion options. The first option is “Entered manually by viewer,”
which is the default collection method and allows the viewer
to enter in data manually, as described in further detail above.
In the example of the legal professional, this would be the
only option and default presented. Viewers would be pre-
sented with the same dynamically-generated editing controls
described in further detail above, except that those controls
would allow only adding data, not modifying or deleting
existing data. Viewer-response data is structured according to
the system schema just as any other data, which enables the
system to automatically generate forms for collecting this
data. The second option is “Capture Location.” This method
is presented only if the visualization is location-compatible,
i.e., a visualization defined in the system as being of the
“map” type. In the event this option is selected, the viewer’s
location is automatically determined using either their IP
address or device-native geolocation features (using, e.g., an
API provided by a 3rd party, such as https://simplegeo.com/
docs/tutorials; http://www.iplocationtools.com; and http://
developer.quova.com). The third option is “Via data stream.”
In one embodiment, this method is presented only if the Data
Store owner has an approved developer’s key and is working
with a device or application capable of storing or transmitting
a stream of data in the appropriate data format by an HTTP
POST request. When this option is selected, the system will
look for additional POST data in the view request that is
passed in under a specific parameter and matches the same
format employed for the visualization, as described in further
detail above with respect to data adapters. In one embodi-
ment, the system supports a representational state (REST)
API that allows external systems to supply data in a manner
similar to direct submittal by system users. The Data Store
owner can enable this API to collect data on his or her behalf
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from such an external system or device. This capability
enables designers and/or developers to develop infographics
specifically to collect and visualize data supplied by external
systems. For example, a designer might design an infographic
(viamethods described in further detail above) to tally survey
results and enable those results to be supplied by a third-party
survey application via the REST API.

The foregoing exemplary method is sufficient to enable
and render visualizations that contain one or more pieces of
viewer-supplied data in the Data Store. In addition, these
methods can be combined with methods for linking a particu-
lar infographic persona to a real-world object, as described in
further detail above, to facilitate viewer-response data collec-
tion via these linked objects.

As shown in the VR-configuration screen view of FIG. 41,
additional options are provided to enable the infographic
owner to generate encoded QR or numbered QR sequences
(in addition to the URL itself) that contain the additional
access string as part of their encoding. Continuing the
example ofthe legal professional, it would be possible for him
or her to follow the “Generate QR” link and be taken to a
results page similar to that shown in FIG. 38. In this case, the
encoded link would also contain the access key that can later
be used by the viewer to contribute data. The legal profes-
sional can then display this QR code on printed cards that
invite a client to provide an individual satisfaction score
regarding the legal professional’s work. These viewers would
visit the visualization via the URL encoded in the QR code.
Because the URL contains the key, the satisfaction score can
be incorporated into the associated Data Store. This score
would then be rendered as part of the visualization via the
methods discussed in further detail above. Over time, as more
clients visit and provide satisfaction ratings, the visualization
would continue to be updated and re-rendered.

In addition to the methods described above to link and
manage presentations through URLs, in some embodiments,
the system also supports a mechanism whereby the available
presentations and links can be transmitted in real time to
proximate mobile devices, and wherein the infographic
owner can optionally select, from a list of available presen-
tations, which presentation should be transmitted through the
mobile device. Methods and protocols for transmitting infor-
mation between two mobile digital devices are known, e.g.,
Bluetooth or SMS. In addition, a range of third-party services
can provide an additional service wrapper around these pro-
tocols, facilitating easy transfer of digital information, such
as the Bump API discussed above. Such technologies enable
the transfer of a professional presentation from the owner to
one or more recipients via a mobile device. In one embodi-
ment, this process works as follows:

1. First, the infographic owner and the intended recipient
establish a mobile device connection (i.e., session) using the
protocol of the Bump API.

2. As shown in FIG. 42, a mobile application is used to
present, to the infographic owner, a list of available presen-
tations (along with a visual preview image) to show to the
infographic recipient. The infographic owner selects the
desired presentation from this list and specifies the transmittal
format (e.g., alink to a URL or a system- or device-supported
file format, such as JPEG and PDF files representing the
infographic), as discussed above in further detail.

3. Optionally, as shown in FIG. 43, if the link format is
selected, then the infographic owner can select to track this
individual’s link and add a tracking note. A similar method of
URL variation, as described above with reference to num-
bered QR codes, is used in this case to form the tracking
URLs. The base URL leading to the presentation selected by
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the infographic owner is extended by appending a string
recognized by the system to the base URL, enabling the
tracking. In one embodiment, the string
“andmtr={trackingid}”, where the expression “trackingid” is
replaced by an incrementing integer, is appended to the end of
the URL transmitted. This URL can then be recognized by the
system analytics package, as described in further detail
above.

4. The infographic owner then selects “transmit” to initiate
the transfer of the appropriate digital presentation or presen-
tation link to the recipient (viewer) via mobile-to-mobile
device transfer.

5. Once the transmission has successfully completed, the
session is ended (e.g., per the BUMP API endSession call).

Aggregate Infographics

In one embodiment of the disclosure, the system enables
building “aggregate infographics™ by grouping the data con-
tained in a set of individual infographics that represent
equivalent data as defined by a schema. Aggregate infograph-
ics may be constructed based on totals or averages.

In the embodiments discussed above, an infographic visu-
alization is typically created based on the data contained in
the Data Store of a single system user. However, because the
form of the data used to render a specific visualization and/or
infographic is standardized in a given Persona, some embodi-
ments of the disclosure enable rendering an “aggregate info-
graphic” that reflects data pulled from multiple users’ Data
Stores.

While not strictly required when building aggregate info-
graphic visualizations, in some embodiments, the system
builds the aggregate infographic by copying relevant data and
nodes from each of the Data Store users who will be repre-
sented in the aggregate infographic into a single new Data
Store. In this case, however, the schema reflects the Persona
and/or Data Store of the source user, rather than the external
source of data for each individual cluster of data (ie., a
reference to an internal database source rather than an exter-
nal one). The benefit of taking this approach for creating a
Data Store is that data contained in this new store can be
rendered, shared, and modified in like manner to other Data
Stores, as described above in further detail.

In one embodiment, the system stores data related to a
single instance in a format defined previously in the schema.
A user can choose to group data from multiple instances of
data that use the same schema into a single new instance of
data. The data can be grouped by summation (i.e., totals) or
averages. [fthe datais grouped by summation, then the values
of each instance of data in a particular schema element are
added together. This total is stored in a special new instance
type of data for groups of data. In one embodiment, the new
instance is identical in schema to individual instances of data,
except that there is a reference to the other elements that
represent the sum of individual instances being summed.
Similarly, if the system is configured to group data based on
averages, then the values of each instance of data in a particu-
lar schema element are added together and then divided by the
total number of elements defining that value. This average
value is stored in a special new instance type, in like fashion
to grouping by totals.

In some embodiments, the individual data points in an
aggregated infographic (or Vizume) can point back to their
individual source.

One additional element of functionality unique to visual-
izations and/or infographics created via the foregoing
described method is that when the system comes across an
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internal reference to one or more users’ individual Data
Stores, an option is provided to the viewer to see any of the
linked individual’s profiles in full. When viewing and engag-
ing with an aggregated infographic, the user can click or
otherwise engage with an infographic component. This click
brings up another view that shows infographic components
with individual values for each individual piece of data that
was represented in the aggregate. This system allows users to
see summary infographics of a group of individual instances
of data, and then click to highlight/display, in infographic
form, the individual instances of data that made up the sum-
mary, thereby offering a fast and graphical approach for
understanding data.

For example, an aggregate infographic might be con-
structed to represent the years and areas of practice of thirty
different lawyers in a given law firm in the form of a pie chart,
where slices of the chart represent practice areas, and the size
of the slices is the overall percent or number of years of
collective practice. In one embodiment, when clicking on a
slice of the pie representing a given practice area, the slice
would contain data referencing any of the individual attor-
neys practicing in this area. The system displays to the user, in
addition to the number of years practiced, a hyperlinked list of
each attorney represented in the slice, which is constructed
from the internal Persona references contained as sources in
the data schema. By clicking on one of the names in the
hyperlinked list, the viewer is able to browse that individual’s
legal infographic or visual profile (as reflected in the corre-
sponding Data Store of that individual).

Aggregate views may also be constructed based on a com-
posite “layering approach,” in addition to the method
described above for building aggregate views based on a
summation approach. In the layering approach, the data from
each contributing individual’s or entity’s Data Store is ren-
dered separately as an interactive “layer” in the new aggregate
infographic.

When an aggregate infographic of this type is rendered, the
system adds a key containing a swatch that is coded, e.g., by
color or fill pattern (or some other distinguishing visual indi-
cator, such as a unique image icon), each swatch representing
aparticular individual or entity that contributed to the collec-
tive store, in like fashion to a map key. Each of these swatches
acts as an interactive link to an action method that will re-
render the aggregate visualization by plotting the data from
the given entity whose swatch has been toggled by the viewer.
Once the data has actively been plotted, clicking the swatch
again will toggle that individual’s appearance on the aggre-
gate visualization by invoking a method to remove or clear the
connected data from the visualization.

In one embodiment, multiple swatches can be active simul-
taneously, creating an overlay “layering” effect that plots
more than one individual’s or entity’s data in the same visu-
alization area.

This experience can enhanced, in certain embodiments,
through the system’s use of non-overlapping colors to distin-
guish separate entities. In this scenario, when the system
encounters or recognizes an aggregate infographic of this
type, code is invoked based on the color palette currently
applied to the infographic and/or visualization canvas to
“step” along the hue, saturation, luminosity (HSL) color scale
in regular intervals (whose size is a fraction of the number of
individuals and/or entities contained in the aggregate info-
graphic). By altering the colors used to represent each indi-
vidual, it is easier to understand which individual is respon-
sible for which data when multiple swatches are active. In
addition to, or as an alternative to, using different colors to
distinguish individuals and/or entities, swatches having dif-
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ferent fill patterns, icons bearing different images, or other
visually-differentiating mechanisms or features can be used.
This capability represents a particularly useful method for
representing the capabilities of groups or teams in info-
graphic formats without requiring a lot of manual manipula-
tion of the underlying data. In addition, the capability to drill
down to the individual professional representation reflected
in the aggregate whole can be powerful, since the viewer can
easily perceive, at an interactive level, the capabilities and
talents of individual contributors to the team and/or group.
In various embodiments, aggregate infographics can be
generated based on, e.g., (i) pooled data, (ii) averaged data,
and (iii) popularity data. In an example scenario in which each
individual has an associated list of books that the individual
has read, pooled data-based infographics could be used to
depict, e.g., (a) a list of unique books read by the collective
group of individuals, where the same book read by multiple
individuals counts only once, or (b) a weighted list of books
read by the collective group of individuals, where the same
book read by multiple individuals counts multiple times. In
that same example scenario, averaged data-based infograph-
ics could be used to depict, e.g., a list of the average books
read by an individual in the collective group of individuals.
Popularity data-based infographics, in that same example
scenario, could be used to depict, e.g., a list of the books most
frequently read by the collective group of individuals.

Industry-Specific or job-Specific Infographics

In one embodiment, industry-specific and/or job-specific
schema may be employed to enable infographics to be built in
the context of a professional presentation such as an info-
graphic (or Vizume). A “personal skills” based schema enable
a specific infographics to be built in the context of personal
skills, including, e.g., personality-based traits (e.g., Myers-
Briggs rating), general skills (e.g., strong communication
skills), certifications (e.g. nursing certifications or Windows
Server skill-test results) and specific tasks (e.g., typing words
per minute). These schemas can be supplemented through the
use of user-contributed or administrator-contributed tags that
can be searched via string matching in the database table
containing the infographic and/or visualization schemas. A
matched group of infographics returned by a query formed
either around a selection from the categorization schema or
string-based search can be displayed, enabling a user to select
and insert the matching infographics into a Vizume.

An exemplary system consistent with embodiments of the
disclosure will typically contain a store of visualizations and/
or infographic definitions (and display variants thereof), as
discussed in further detail above. A system user can construct
one or more Personas and/or Vizumes, each containing some
number of visualizations and their associated data. In
embodiments of the disclosure, each visualization in the sys-
tem may be represented in the system database with one or
more the following components: visualization name, visual-
ization description, visualization author, whether the visual-
ization is free or paid, the cost of the visualization, the visu-
alization master key (used to define all visualization
definitions that are variants of the same underlying data), a bit
reflecting whether the current visualization is the master
default, industry key (a comma-separated string used to
define each of the Standard Occupational Classifications (see:
http://www.bls.gov/soc/2010/soc_alph.htm) to which the
visualization may apply), personal-skills key (comma-sepa-
rated string used to define each of the skills supported in the
system to which the visualization may apply), and associated
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keywords (comma-separated list of admin or user supplied
keywords representing the visualization).

The complete industry-key and personal skills-key lists are
each represented as unique tables in the database, whose
values are maintained by the system administrator. In the case
of'the industry key, the values are modeled on a list developed
by the U.S. Bureau of Labor Statistics to reflect various occu-
pations. In the case of the personal-skills key, this is a list that
has been directly constructed by the system administrators.
When a new visualization is added to the system database by
the system administrator, industry and personal-skills keys
will be applied, if they have not already been included as part
of the infographic definition.

In embodiments of the disclosure, various methods may be
used for selecting which visualizations are to be contained on
a particular Vizume. In one exemplary method, the user
selects from a list of system “templates,” each of which rep-
resents a collection containing one or more of the following
parameters: the list and order of the visualizations to be used
(and which variant of each of these to render), styling palettes,
and the particular data sources for which the user should
either supply logins (or from which data will be manually
supplied), as described in further detail above.

Alternatively or additionally, a user can construct a Vizume
and/or Persona by manually adding one or more infographic
visualizations to his or her Persona by selecting an “add
visualization” menu option available when the user is in edit
mode for a given persona. When toggled, this menu offers
three methods that return a list of visualizations that can be
selected for addition to the Vizume at the current position
order in the Vizume canvas.

The first method is to add visualizations based on occupa-
tion by selecting one or more occupations from a drop-down
menu of occupations populated with the full list of occupa-
tions defined in the system database. When one or more
occupations are selected, the system queries the industry key
in the database table of visualizations and returns a list of
visualizations matching the industry selected. This list is pre-
sented to the user, who can then select and add any of the
returned visualizations to their active Vizume canvas.

The second method is similar to the first, but adds visual-
izations based on personal skills selected from a drop-down
menu populated with the full list of personal skills Rather than
querying the industry key, the query is run against the per-
sonal-skills key in the database.

The third method involves the user choosing to search for
keywords by typing into a text input box. This constructs a
query that searches in all string-based fields associated with
the visualization, as described in further detail above.

The selected infographic visualization is then added to the
Vizume by inserting a key reference to that visualization into
the Vizume document in the appropriate order.

In addition to the foregoing methods, a system user brows-
ing through the list of infographics may also add keyword
tags used to describe a given visualization using the following
exemplary method: When browsing a given visualization for
inclusion in the Vizume, a thumbnail image of the visualiza-
tion and tags associated with that visualization are presented
to the user. In addition, an option to “add more keywords™ is
visible to the user. When the user selects this option, the user
is presented with a text-input dialog that instructs the user to
“Add more keywords, separated by commas.” When the user
has finished typing the new keywords and presses Enter, the
system validates the input (e.g., stripping non-standard char-
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acters and punctuation, etc.) and appends the new keywords
to the existing list by writing them to the database.

Metamorphic Visualizations

In certain embodiments of the disclosure, the set, structure,
and/or properties of the data to be displayed might not be
known in advance. Therefore, a scheme for enabling, con-
structing, and/or updating infographics, consistent with cer-
tain embodiments of the disclosure, entails resolving a second
set of challenges about how to flexibly handle incongruous
data, such as: incomplete data sets, extreme variation in the
volumes of a given type data, and/or data that migrates,
updates, and/or has a schema that changes over time.

As discussed in further detail above, certain embodiments
of'the disclosure employ a three-part approach to building this
enabling system:

1. First, a flexible and structured data schema is provided,
along with methods for mapping, transforming, and/or read-
ing unstructured data into that schema, and methods for modi-
fying the schema itself and/or appending and updating the
data reflected in the schema by a variety of methods.

2. Second, a separate set of methods for modeling, tem-
plating, and/or rendering the data contained in the schema as
a static or interactive infographic is provided. These methods
are resilient in the face of uncertainty about that data, such as
missing, incomplete, and/or different extremes in the volume
of the data.

3. Third, a mechanism is provided for monitoring changes
to the data and/or data schema and/or updating and/or re-
rendering an infographic in response.

In the following discussion, the term “metamorphic,” as
used in connection with infographics, will be used to describe
one or more infographics capable of assuming a variety of
different forms, or shifting from one form to another, as a
consequence of, e.g., (i) defining, but allowing for null data
sets for one or more properties in the data schema, and (ii)
including, in the modeling, templating, and/or rendering defi-
nitions, drawing instructions that are additive or come into
play even in the event that certain data properties contain null
sets.

The following is a specific representative example of an
infographic representation designed to showcase a given indi-
vidual’s professional and personal skills (excerpting and
appending to the example schema described above under the
heading “Bootstrapping an Infographic™:

skills
skill *
name: string
category: string
expertise: proficiency
positions: reference[positions]

It is noted that the position references in the schema above
may also link to additional attributes, such as the dates of
employment for a given position.

As discussed in further detail above, the associated info-
graphic is rendered through a template definition, such as the
exemplary implementation of an exemplary HAML timeline
infographic definition shown in FIG. 5. One consequence of
this model is that it can account for both different degrees of
data completeness and different data values by responding
with novel stylistic changes (i.e., “metamorphoses™) in like
manner to the change in form of water molecules as their
temperature changes, moving between ice, liquid, and gas-
eous form.
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Actual data used in the “skills” example above might be
characterized as having one of three possible degrees of data
completeness: (i) a set of skills data containing only name
values, (ii) a set of skills data containing name and expertise
values, and (iii) a set of skills data containing name, expertise,
and category values.

Unlike traditional infographics, the following exemplary
template definition for an infographic data schema enables a
novel metamorphic response that can gracefully handle data
that has various degrees of property data completeness (it
should be noted that relationships in the following discussion
have been de-normalized for clarity):

skills
skill *
name: string not null
category: string nullable

This capability works in the case of separate individuals hav-
ing different data sets and different degrees of data complete-
ness, as well as in the case of an individual whose data is
updated to a greater degree of completeness over time (or the
reverse).

With reference now to the top portion of FIG. 44, three
different cases (Cases 1-3) are shown, each having a separate
visual expression amounting to novel forms. These forms
could also represent morphological “states” of a single indi-
vidual’s data at different points in time. Case 1 shows a set of
skills data containing only name values. Case 2 shows a set of
skills data containing name and expertise values, where circle
size represents level of experience. Case 3 shows a set of skills
data containing name, expertise, and category values, where
different category values are represented through different
shading styles.

FIG. 44 also shows, at bottom, three additional cases
(Cases 4-6) that are modifications to Cases 1-3, with the
following new traits being added to the schema: (i) expertise,
which may have a value of either “beginner,” “intermediate,”
or “expert,” (i1) “typical time to mastery” for a given skill, and
(iii) “years used,” i.e., the number of years a given skill has
been used. Accordingly, Case 4 shows a set of skills data,
where different shapes are used to represent different levels of
expertise. Case 5 shows a set of skills data, where different
stroke weights of circles are used to represent different levels
of expertise, and different category values are represented
through different shading styles. Case 6 shows a set of skills
data, where the new traits “typical time to mastery” and
“years used” are added at some later point to the data schema,
and concentric rings are used to represent the proportion of
experience level gained.

In one embodiment, after some number of people have
already constructed infographics using the above exemplary
template definition for an infographic schema template, the
template is updated to appear as follows:

skills
skill *
name: string not null
category: string nullable
expertise: proficiency [null, beginner, intermediate, expert]
typical_time_ to_ mastery: float (years) nullable
years__used: float (years) nullable

New morphological states and capabilities can be added in
anon-destructive and additive fashion to already-extant info-
graphics (e.g., Cases 1-3 of FIG. 44).
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For example, the system could choose which of one or
more visual rendering styles to use dynamically based on the
data that the user has made available. For example, the record
of'a user’s skill set might be completed to the level indicated
below in the data set of Example 1 below:

Example 1

skills:
skill:
name: “Poetry”
skill:
name: “Drawing”
skill:

name: “Rock Climbing”

In Example 1, the system recognizes that only names are
present and determines on that basis that an optimal renderer
(i.e., infographic definition) to use is the renderer that results
in a display such as Case 1 of FIG. 44.

In Example 2 below, the user subsequently fills in addi-
tional data representing his or her expertise level, resulting in
the following data set:

Example 2

skills:

skill:
name: “Poetry”
expertise: expert

skill:
name: “Drawing”
expertise: intermediate

skill:

name: “Rock Climbing”
expertise: beginner

In Example 2, the system recognizes that an optimal ren-
derer to use is the renderer that results in a display such as
Case 2 of FIG. 44. In general, as more data is gathered from
the user or from external sources, the system will evaluate the
data that is available and choose the an optimal renderer for
the data at any time, which could result in visualizations such
as those shown in Cases 2-6 of FIG. 44.

In a first embodiment, the system chooses an optimal ren-
derer using an algorithm that chooses the lowest-common-
denominator renderer for the entire set of skills based on the
particular skill having the least amount of corresponding data,
as shown in the exemplary pseudocode below:

if all_skills_ contain([name, expertise, category,
typical__time_ to_ mastery, years_ used])
return rendererF
else if all_ skills_ contain([name, expertise, category])
return rendererE
else if all_ skills_ contain([name, expertise])
return rendererD
else if all_ skills_ contain([name])
return rendererA
end

In a second embodiment, the system chooses a renderer
using an algorithm that selects a different renderer for each
skill based on the available data corresponding to that skill, so
that all of the data present for each skill can still be shown,
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even if the data is not complete for all skills, as shown in the
exemplary pseudocode below:

for each skill

if skill_contains([name, expertise, category,

typical_time to_ mastery, years_ used])
return rendererF

else if skill__contains([name, expertise, category])
return rendererE

else if skill_ contains([name, expertise])
return rendererD

else if skill__contains([name])
return rendererA

end

Micro-Visualizations

Certain embodiments of the disclosure provide a system
for creating, publishing, and sharing relatively “lightweight”
infographics, each of which is referred to herein as a “micro-
visualization” or MicroViz™.

FIG. 45 shows several examples of various micro-visual-
izations generated by a system consistent with one embodi-
ment of the disclosure. While using the tri-partite approach to
constructing infographics discussed above, a micro-visual-
ization may generally be characterized by one or more of the
following distinguishing features:

1. The data schema associated with a given micro-visual-
ization may be populated via one or more of the following
three lightweight (i.e., fast, simple, and minimally-intrusive)
collection components:

(a) A “prompt” presented to the infographic author can be
paired with a manual “data collector” used to insert the
author’s responses to the prompt into the schema serving
as the basis for the visualization, as illustrated in FIG.
46. The top portion of FIG. 46 shows a form-based
prompt for entering a user’s favorite pastimes. In this
first example, the user is prompted to enter three favorite
pastimes, enters three appropriate items of data by typ-
ing information via a user interface, and an appropriate
visualization is then displayed based on the data entered.
The bottom portion of FIG. 46 shows a natural user
interface that employs gestural input. In this second
example, the user is prompted to indicate the user’s daily
coffee consumption in cups, swipes up or down to adjust
the number, and clicks “done,” and an appropriate visu-
alization is then displayed based on the data entered.

(b) A “connector” or “importer” set can be used by the
author to point at a particular set of data, or to grant API
access to a particular set of data that is inserted or trans-
formed into the schema serving as the basis for the
visualization, as illustrated in FIG. 47. In the first
example shown, a “scraping” scheme is used, whereby
the user is prompted to enter a target URL, a set of
resources (in this case, songs) at the target URL is
extracted, the user touches the screen to select one of the
resources, and an appropriate visualization is then dis-
played based on the data entered. In the second example
shown, a “live updating connector” is used, whereby the
user is prompted to select a device (e.g., either a work
phone or a home phone). After the selection is made, the
camera (or accelerometer, or other component) of the
selected phone begins to detect motion. Based on the
detection of motion, the times when the user is at or away
from his or her desk are estimated, and an appropriate
visualization is then displayed based on the motion
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detection data. When new motion is detected, the motion
detection data is updated, and the visualization is re-
rendered. In the third example shown, an “API authori-
zation collection method” is used, whereby the user is
prompted to connect to a service, such as Twitter, that
will supply data automatically for the user. The user
enters his or her Twitter authorization information, data
is extracted via a call to the Twitter API, and an appro-
priate visualization is then displayed based on the
extracted data.

(c) A “social prompt™ can be presented to a series of indi-
vidual “contributors,” each paired with a manual “data
collector” that feeds a single data schema, under the
control of an “editor,” serving as the basis for the visu-
alization, as illustrated, e.g., in FIGS. 48 and 49. FIG. 48
shows an “Interesting Facts About Me” example without
author review. First, the author is prompted to invite
friends to poll (e.g., from among a list of friends). The
author selects (or manually enters) which friends to poll,
in this case Agent 1 and Agent 2. Each of Agent 1 and
Agent 2 receives a prompt, enters a fact about the author,
and the data is collected. An appropriate visualization is
then displayed based on the collected data. FIG. 49
shows an “Interesting Facts About Me” example with
author review. First, the author is prompted to invite
friends to poll (e.g., from among a list of friends). The
author selects (or manually enters) which friends to poll,
in this case Agent 1 and Agent 2. Each of Agent 1 and
Agent 2 receives a prompt, enters a fact about the author,
and the data is collected. Prior to generating a visualiza-
tion, however, the author is prompted to review each data
item entered by Agent 1 and Agent 2 and given the
opportunity to determine whether that data item is taken
into account in generating a visualization by accepting
or rejecting that data item. An appropriate visualization
is then displayed based on the accepted collected data.

2. The data components are paired with rendering compo-

nents that (i) render data serially from the schema as it is
entered by the author (or in part or whole as it is received via
the importer or contributors) and (ii) optionally allow each
piece of rendered data to be adjusted or modified on the fly
(which may be accompanied by a re-rendering that dynami-
cally shows the effect of these adjustments or modifications
as they are being made).

3. The following resulting rendered micro-visualization

has one or more of the following characteristics:

(a) The micro-visualization has a small and contained foot-
print, like a postage stamp or postcard, particularly
suited to mobile phones and mobile device form factors,
though it may also be shown in other locations such as
web pages or embedded devices.

(b) The micro-visualization optionally uses one or more
methods to introduce randomness or variety into the
visualization, even in the event of cases where two
authors provide the same data values.

(¢) The micro-visualization optionally allows for the addi-
tion of a comment and/or pairing of an individual’s
social media identity or profile picture directly to the
visualization to help designate the creator of the micro-
visualization.

(d) The micro-visualization optionally allows for the addi-
tion of a background image or pattern provided by the
author.

(e) The micro-visualization framework may optionally
provide a mechanism for publishing of the micro-visu-
alization to social networks or websites, among other
destinations.
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Processes for Prompts and Lightweight
Data-Collection Components

FIGS. 50-52 illustrate, respectively, basic process flows for
creating, editing and publishing a micro-visualization in each
of the three data-collection scenarios (1(a), 1(b), and 1(c))
outlined above, in one embodiment of the disclosure.

In certain embodiments of the disclosure, each micro-vi-
sualization is structured around specific content defined by a
“prompt,” which may also serve as the title of the data col-
lector and/or the micro-visualization itself. Such prompts
might include, e.g.:

“Take a picture of your desk at work.”

“My caffeine consumption.”

“Draw one of your favorite things.”

The process of a user engaging with a micro-visualization
revolves around prompts, which initiate the process of micro-
visualization creation. In certain embodiments, these prompts
may be, e.g., emailed or messaged to a system user on an
ongoing or scheduled basis, shared by a user with another
user, and/or selected from a list or gallery of prompts (or
randomly drawn from such a list or gallery).

As mentioned previously, in certain embodiments, each
prompt is paired with a lightweight data-collection compo-
nent, which is a specific, schema-driven instantiation based
on one or more components in a library of such data-collec-
tion components. In one embodiment, this library contains
the following three main types of supported data-collection
methods (and many individual collection components),
which can be mixed, appended to, and modified over time:

1. The first method involves “manual input” via touch,
keyboard, mouse or other form of digital input, by the author
directly. Example input methods include (but are not limited
to) one or more of the following:

(a) Standard form components, including text input boxes,
dropdown lists, checkboxes and radio buttons, selectors
and other form-based elements standard to digital com-
puting interfaces, and which can be mixed or matched to
create more complex forms. This category also includes
fields that can handle web resources, such as links, Wiki-
pedia entries, items from a web store such as Amazon-
.com, and/or other resources residing at a specific URL
or accessible via API.

(b) A recorded clip of audio, video or mixed media
uploaded or captured using the capabilities of the web
browser or digital device on which the micro-visualiza-
tion is being created.

(c) Visual “picture segment” sliders that allow a composite
image to be assembled from strips or clusters of partial
images that stack upon or next to one another (in like
manner to the collection of symbols on a slot machine).

(d) Gestural inputs gathered from interacting with the
device on which the micro-visualization is being created
(such as speed or velocity information collected from a
device’s accelerometer).

(e) Calendar-based or time-based inputs that can capture
dates and/or times and relate (or count down) those
captured dates and/or times to a given reference moment
through standard time-based calculations.

FIG. 50 shows the process flow 500 for a manual-input
method in one embodiment of the disclosure. First, at step
501, a prompt is delivered to the author. Next, at step 502, data
is collected via a manual data collector. Next, at step 503, the
collected data is inserted or parsed into the schema. Next, at
step 504, a visualization is rendered from the schema. After
the visualization has been rendered, this process may option-
ally return to step 501.
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2. A second method involves using one or more “connec-
tors” or “importers” that grant access to a given set of data or
point to a given set of data, as described in further detail in the
discussion of data adapters above.

(a) An alternative embodiment includes a connector that
does not require access to an already extant program-
matic APl and is instead capable of “clipping” or “scrap-
ing” data, where the user defines a data source or data
source’s URL reference through a selection process that
might involve manually entering the URL, highlighting
a data region on a web page, or selecting it from a list
generated by analyzing the page source of a given web
page and extracting a named portion of the data con-
tained on the page based on an analysis of the semantic
tags or HTML code describing that data.

(b) An alternative embodiment serves to count or append to
a list each time an event is performed or a new item is
added to the connected source. For example, each time a
new book is ordered from Amazon.com, or a new trip
detected on Triplt.com, a counter element could incre-
ment (e.g. 3 trips taken) or append (recent trips: Mali,
Bali, Calif.).

FIG. 51 shows the process flow 510 for a connector-based
or importer-based input method in one embodiment of the
disclosure. First, at step 511, a prompt is delivered to the
author. Next, at step 512, data is collected via the connector or
importer. Next, at step 512, the collected data is inserted or
parsed into the schema. Next, at step 514, a visualization is
rendered from the schema. After the visualization has been
rendered, this process may optionally return to step 511.

3. Another method, referred to as “group polling,” involves
the author designating one or more agents to be queried for a
part or whole of the data in question, where the data is to be
supplied by one of the two other methods described above.
For example, an author might initiate a group poll to populate
a list-based visualization built around the prompt: “3 inter-
esting facts about me,” which would pass the prompt along to
several of the author’s contacts, asking them to provide, via a
manual form, one or more suggested facts via the mechanism
detailed in method 1 above. Such group polling may include
the following subcomponents, in one embodiment:

(a) Ata minimum, the system provides a manual collection
mechanism for the author to designate contacts to be
polled, such as a collection of email addresses. Option-
ally, a more sophisticated contact management subcom-
ponent may be employed, which aids the selection of
some number of agents from a pre-populated list of
contacts curated by the author, such as his or her Face-
book friends, email contacts list, or electronic address
book. Also, optionally, this subcomponent may track
previously entered groups of agents for future reuse.

(b) At a minimum, the system provides a notification
mechanism capable of relaying the poll prompts to the
agents, such as sending them an invitation to reply via
email or text message. Optionally, this invitation system
might include one or more of the following elements:
personalization of the prompt to reflect the identity of
the requesting author and/or a personal note from the
author, reminders sent to invitees who have not replied
after some set amount of time, messages sent to the
entire group of agents with the response submitted by a
given individual agent, the ability of the author to
respond to a submitted response, and the ability for the
author to manually initiate a follow-up invitation to an
agent.

(c) Optionally, a review and selection mechanism, such as
the one shown in FIG. 49, enables the author to review
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data or portions of data provided by the agents and
accept or reject those items in order to finish the micro-
visualization building process.

FIG. 52 shows the process flow 520 for a group-polling-
based input method in one embodiment of the disclosure.
First, at step 521, a prompt is delivered to the author. Next, at
step 522, the author responds to the prompt by designating
one or more agents. Next, at step 523, a prompt is sent to the
designated agents. Next, at step 524, the agents respond to the
prompt by supplying appropriate data. Next, at step 525, the
data is collected. Next, at step 526, the author optionally
reviews/modifies the collected data. Next, at step 527, a visu-
alization is rendered from the schema. After the visualization
has been rendered, this process may optionally return to step
522.

Manual Data Collector

In one embodiment, each micro-visualization begins with
a schema that defines a set of typed fields available for input.
Such field types include, e.g.: String, Integer, Floating Point
Number, Image, Book ISBN, Author Name, etc. The system
maps field data types to the data input components described
above such that a user interface for field data input can be
automatically constructed at runtime.

In one embodiment, the system constructs a different user
interface tailored to each device or browser type used to
access the system.

As an example, a simple micro-visualization might be con-
figured to display a single Integer. When rendering the input
user interface for this field on a desktop web browser, the
system may generate a standard web form with a number
input field that allows a user to type in the number directly.
Alternatively, when rendering the input user interface on a
mobile device with gestural input, the system may generate a
component that allows the user to increase or decrease the
Integer by swiping a finger up or down on the screen.

Because input components are mapped to data types rather
than a specific micro-visualization, they can be mixed and
matched to construct complex forms. It is noted also that this
capability allows for the creation of an unlimited number of
different micro-visualizations with no additional work to cre-
ate input user interfaces for them. Accordingly, in one
embodiment, new data input components are introduced only
when the system is expanded to support additional data types.
While it is possible to auto-generate the input user interface
directly from the schema, the system allows for the possibility
of building input methods tied to a specific micro-visualiza-
tion. This flexibility allows the system to gracefully handle
special cases, e.g., where a non-default input method is
employed for a given micro-visualization.

FIG. 53 shows a flowchart for an exemplary process 530 for
constructing an input user interface in one embodiment of the
disclosure. As shown, first, at step 531, the micro-visualiza-
tion to be created/edited is identified and its definition is
loaded from the Data Store. Next, at step 532, the Data Store
is queried for an editor tied to that specific micro-visualiza-
tion. If an editor is found, then, at step 533, that editor is
rendered and displayed. If an editor is not found, then the
process continues at step 534. At step 534, all fields specified
in the micro-visualization’s schema are enumerated. Next, at
step 535, for each field, (i) the field’s data type (e.g. String,
Integer, Bounded Integer, List, etc.) is retrieved, (ii) the data
type is mapped to an input component, such as a text field,
dropdown list, numeric range slider, etc., and (iii) the com-
ponent is rendered.
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In one embodiment, the micro-visualization schema can
declare constraints on a given field that allow the system to
choose the most appropriate input control. For example, the
data type of a field may be a Bounded Integer having the
constraints minimum=10 and maximum=20. In this case the
system may choose to render a slider control with range
10-20. Alternatively, an Integer field that specifies no con-
straints may be rendered simply as a text field.

Refreshing Data of an Existing Micro-Visualization

It is noted that, in the above cases, the micro-visualization
system is capable of refreshing the data values currently
stored by the system by re-querying, re-requesting, or re-
scraping new data values from the original source, assuming
that the structure of the source data has not changed.

One way this can be done is through regular polling
capable of detecting changes in or near real time, such as
through polling an individual’s Twitter feed by querying the
API at regular intervals for new tweets, by running such
polls/queries on a schedule defined by a system scheduled
job, or by initiating such a query at the request of the author of
the micro-visualization.

Alternatively or additionally, the data can also be manually
refreshed, which essentially reprises the creation process and
serves to overwrite/update the existing schema data. One
exemplary method of editing will now be described in further
detail.

For example, a micro-visualization might be configured to
display a breakdown of the top three words that a user has
talked about on Twitter in the previous week. Every week, the
system will query out to Twitter’s REST API to consume the
previous week’s tweets authored by the given user. The sys-
tem then processes these tweets using other algorithms to
determine the three words that appear most frequently. Once
these words are determined, the system writes the results into
a data storage entry for this particular user and this particular
micro-visualization, which entry might appear as follows:

{“microviz_id”:“twitter-words-of-the-week”,

“created_at:*2013-01-29,

“updated_at:*“2013-01-29”,

“user_id:3322112328,

“words”: [“baseball”, “hot dogs”, “apple pie”]}

The following week, the system runs the job again. Once a set
of new words has been determined, the previous record is
updated in the database to appear as follows:

{“microviz_id”:“twitter-words-of-the-week”,

“created_at:*2013-01-29,

“updated_at™:*“2013-02-05",

“user_id:3322112328,

“words”: [“basketball”, “hamburgers”, “créme brulee”]}
The next time the visualization is rendered, this new data will
be used, resulting in a new visual image being rendered, e.g.,
using one or more of the rendering techniques discussed in
further detail above.

Background Images/Theming

In certain embodiments, the data collectors further incor-
porate specific elements enabling the author to set/upload a
specific background image, choose from a selection of
themes, set fonts or colors, tie one or more of their social
media identities to a given micro-visualization or series of
micro-visualizations, and to provide comments (text, audio or
otherwise) that pair with the data in a micro-visualization.

These additional elements are supported in the system
through components that are paired or joined with the core
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data-collection elements described above. These elements are
considered a standard part of the schema of each micro-
visualization and are treated the same as the dynamic schema
elements defined for each micro-visualization. Thus, the sys-
tem dynamically renders a device-appropriate user-input
interface for each element, as described above. Each micro-
visualization incorporates these schema elements by refer-
ence, and thus, it is possible to define a micro-visualization
that does not support all the “standard” elements. For
example, some micro-visualizations may support back-
ground images and some may not.

Editing Layer

Because of the tri-partite data structure for constructing
infographics, as discussed above in further detail, editing the
data stored in the schema is a straightforward process of
filling empty values or replacing current values in the schema.
In one embodiment, this is accomplished using the following
exemplary process: First, the specific piece of data that will be
populated or modified is identified. Second, the new data
values are gathered via one or more of the data-collection
components described above. Third, these values are written
into the Data Store. Fourth, the related micro-visualization is
rendered or re-rendered using techniques that will be
described in further detail below.

It is noted that the foregoing steps do not necessarily need
to be performed in the order set forth above. For example,
certain responsive input components might be configured to
gather new data values, with re-rendering occurring on the
client side in advance of the new values being transmitted to
the Data Store.

As described above, in the context of manual data input, the
system automatically renders the appropriate editing user
interface based on the schema defined for the micro-visual-
ization in question. This user interface is used both to initially
gather input data and to subsequently allow a system user to
edit the data.

Schema elements that are populated by “connectors” to
external resources are not edited directly though they may
support a “manual refresh” option that allows a system user to
initiate the automated process of requesting updated data
from the external resource. Typically, the system schedules
periodic updates to these elements. For example, a micro-
visualization might be configured to display a user’s “Klout
score” (a number representing the aggregation of multiple
data items characterizing a person’s social media activity; see
http://www.klout.com). The system might set a default
update schedule of once per week. The schema might define
that the “Klout score” data type is manually updatable, in
which case the system generates an appropriate user interface
to initiate such an update. Other schema elements populated
by connectors might not support such manual updates, in
which case the system would not generate any editing con-
trols for such elements.

Micro-Visualization Rendering, Animations, and
Interactive Components

Rendering of the micro-visualization occurs using one or
more of the rendering techniques discussed in further detail
above. In one embodiment, the process proceeds as follows.
First, a viewer requests a micro-visualization residing at a
given URL, e.g., http://vizify.com/john-doe/microviz/favor-
ite-pastimes. Second, the micro-visualization template with
the id “favorite-pastimes” is retrieved from the Data Store.
Third, John Doe’s user data for the micro-visualization is
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retrieved from the Data Store. Fourth, the system selects an
appropriate renderer for the micro-visualization from a
library of renderers, based on both the micro-visualization id
and the schema of the underlying data. Fifth, the renderer
generates the final view by either generating HTML/CSS,
SVG, or perhaps drawing directly on an HTML canvas.

It is noted that such rendering techniques further allow for
interactive or animated elements that permit the author or
viewer to interact with the micro-visualization or that enable
the micro-visualization to take on additional liveliness.

For example, a given micro-visualization could have a
“flip” animation triggered when a viewer clicks or taps on the
micro-visualization, causing either the entire micro-visual-
ization to “flip” and reveal previously-collected data that may
have been hidden, or causing an individual element in the
micro-visualization to be animated in a similar fashion.

A system consistent with various embodiments of the dis-
closure is compatible with additional kinds of transforms and
interactions, including, e.g.: the micro-visualization scaling,
animating in or after a certain time on screen, one or more
elements in the micro-visualization animating, scaling or
transforming, the inclusion of image replacement, and the
like.

Available animations are built into each renderer that sup-
ports them. In one embodiment, each supported animation is
implemented as a single function written in JavaScript. As a
micro-visualization is rendered, the associated animations
are initialized and set to be triggered either after an interval of
time has elapsed or in response to user input. When the
triggering event occurs, the animation function is called and
the rendered view updated.

Micro-Visualization Support for Mobile-Computing
Environments and Form Factors

Micro-visualizations are particularly suited to a mobile
device environment in a number of ways.

First, the footprint and dimensions of micro-visualizations
fit comfortably on typical smartphones or mobile devices
without requiring significant resizing Second, by requiring
finite amounts of data, micro-visualizations can be comfort-
ably constructed on a mobile device that has less-than-key-
board-like input capabilities. Third, micro-visualizations can
be constructed in a relatively short time period, typically in a
matter of seconds, which is well-suited to a high-interruption,
brief-engagement scenario typical to current mobile comput-
ing.

In addition to the foregoing aspects of micro-visualiza-
tions, at least several technical elements contribute to the
mobile-friendliness of micro-visualizations. First, micro-vi-
sualizations may be, but are not limited to, being rendered
inside HTMLS Canvas elements, which are widely supported
on modern mobile devices. Second, micro-visualizations will
generally require little data to download, meaning that they
will load quickly over slow mobile networks. Third, micro-
visualizations use relatively low processing power to render
and thus will render and animate quickly on mobile devices.

Randomness Introduced into Micro-Visualization
Rendering

In certain embodiments of the disclosure, a given micro-
visualization includes a set of methods that provide ways to
introduce various kinds of randomness into the micro-visu-
alization building process.

This aspect helps to ensure that any given author has a
distinct micro-visualization experience, differentiated from
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others’ experiences, since, in an environment of small
amounts of data, it is likely that many authors creating their
own versions of a given micro-visualization might supply
similar or even identical sets of data. These methods, used
singly or in combination, introduce an additional element of
randomness, beyond the author’s control to the final form of
a given micro-visualization, and may include one or more of
the following:

1. Random selection of colors, values, or item from a set of
items in an array. The most straightforward of the random
components, these randomization methods generate a ran-
dom value for one or more of the elements in the micro-
visualization. For example, a given micro-visualization may
be defined to use one of a given number of color palettes.
When the micro-visualization is being constructed by the
user, a choice among these color palettes is randomly selected
for rendering the micro-visualization to the user creating the
micro-visualization and all future renderings. This palette
selection is stored with the data used to render the micro-
visualization so that it is available to the renderer.

2. Random selection from multiple rendering templates.
These methods involve randomly selecting between one or
more rendering templates for a given micro-visualization.
When a user first creates a micro-visualization, there may be
several different rendering definitions available for the same
data. A single rendering definition is randomly selected by the
system at creation time and the id of the rendering definition
is stored with the micro-visualization data, so that the micro-
visualization for this user is always rendered with the same
rendering definition going forward.

3. A third method makes use of metamorphic visualization
techniques as described in further detail above under the
section heading “Metamorphic Visualizations,” to introduce
variation between different quantities of data.

The above randomization techniques are exemplary, not
exhaustive, as there are a variety of other randomization
approaches that may be applied to a given micro-visualiza-
tion, including generative patterns, value “distortion” (adjust-
ing values by a randomized “noisy” amount), and so forth.

Aggregations/Collections of Micro-Visualizations by
One or More Authors

A system consistent with certain embodiments of the dis-
closure employs a flexible schema allowing for the relatively
simple construction of an aggregate micro-visualization
based on the combination of data from a community of micro-
visualizations or micro-visualization authors.

One type of aggregate micro-visualization reprises an indi-
vidual micro-visualization but uses aggregate data totals to
describe a broader community. For example, a micro-visual-
ization might be configured whereby each of a plurality of
authors lists three favorite books that are stored in the schema
in the form of the book’s ISBN number. It is trivial to keep
counts of the number of occurrences of each unique ISBN
provided by a given set of authors, and to reflect the top books
in an aggregate micro-visualization, rendered in like manner
to the original micro-visualization, but fed by selecting the
top three items in the aggregate count list, instead of an
individual author’s list.

In one embodiment, the system keeps an index that defines
the set of authors comprising the aggregate community, or
such a community may be alternatively defined by a query
such as “all authors who are friends with the viewer” or “all
authors who live in Portland, Oreg.” One exemplary process
for constructing an aggregate micro-visualization for such a
community, in one embodiment of the disclosure, proceeds as
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follows: First, the Data Store for all authors matching a given
index or criteria is queried. Second, each author’s three favor-
ite books’ ISBNs are retrieved from the Data Store. Third, the
occurrences of each unique ISBN in the returned set are
counted. Fourth, the three ISBNs with the most occurrences
are selected. Fifth, the micro-visualization is rendered with
the selected ISBNs.

A second type of aggregation is a collection of micro-
visualizations based on some shared data property and
defined by a query of the Data Store, such as might be shown
on a single web page or stream. For example, a stream could
be constructed consisting of each of the above “favorite
books” micro-visualizations, sorted by date, and periodically
refreshed at time intervals by querying for new matter since
the last query. This aggregation approach is invariant to the
number of authors, or number of micro-visualizations. One
collection might reflect the “complete works” of a given
author, serving much like a diary or blog collection of micro-
visualizations. Another aggregation might reflect the work of
an entire community of authors, or some segment of the
community (such as authors based in Pittsburgh, Pa.) and so
on.

One process of constructing and displaying such a stream
is similar to the above approach for a single aggregate micro-
visualization. In one embodiment, the Data Store is queried
for a set of authors matching some criteria but instead of
aggregating their data into a single micro-visualization, each
author’s data is rendered into an instance of the micro-visu-
alization, and the results are displayed as a collection.

A third type of aggregation composes a series of micro-
visualizations into quasi- or actual narrative-sequences, and
further animates that series into a video. One exemplary pro-
cess for composing a series of micro-visualizations, in one
embodiment of the disclosure, proceeds as follows: First, a
sequence of micro-visualizations is established, either by an
agent designating a sequence, or via a query-based method as
described above (e.g., by querying a Data Store for all of the
micro-visualizations created by a given author in chronologi-
cal order). Second, this sequence is arranged in a serial form,
by either rendering the entire series in sequence in a single
window, or by presenting them serially, either based on a time
delay or agent-driven process, such as hitting a “next” button.
Third, this sequence can optionally be rendered as a series of
static images, which can then be encoded into a video using a
program such as ffmpeg (see http://www.ffmpeg.org).

SEO-Friendly and RESTful Aspects of
Micro-Visualizations

In various embodiments, the micro-visualizations may
have certain properties that support effective crawling by
web-search engines. For example, individual micro-visual-
izations may be designed to be “RESTful” (i.e., representa-
tional state (REST)-API-compliant) in the sense that each
may be individually referenced by a unique URI, even when
presented as part of a collection, thereby allowing an indi-
vidual micro-visualization to be easily shared with or refer-
enced by others. Additionally or alternatively, the HTML
template describing the micro-visualization may include one
ormore of the following crawler-friendly elements: (i) micro-
formats (i.e., web-based formatting that allows for the
embedding and encoding of semantics within the attributes of
markup tags) or other semantic markup identifying the types
of data represented by the micro-visualization may be used,
(i1) data values themselves may be included in standard
HTML elements that are easily crawlable by search engines,
(iii) a clear description of the subject matter and prompt may
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be included in standard HTML header tags, (iv) the date of
publication, or date last updated may be included as tags
accompanying the micro-visualization, and (v) each micro-
visualization may include appropriate authorship markup
(e.g., using the rel="author” tag), tying the author to his or her
own author page or web profile (such as a Vizify page or a
Google+ profile page).

For example, the HTML code for a single micro-visualiza-
tion might appear as follows, in one embodiment:

<h1>Cups of Coffee Per Day</h1>
<div class="microviz” data-mvz-id="cups-of-coffee-per-day”
data-mvz="bignum”>

<div data-mvz-string="title”>Cups of Coffee Per Day</div>

<div data-mvz-num="number’>>3</div>

<div data-mvz-date="updated__at”>January 30, 2013 9:53 pm</div>
</div>

Notification/Messaging, Social, and Sharing
Components

A micro-visualization system consistent with certain
embodiments of the disclosure further incorporates one or
more notification/messaging, social, and sharing components
that facilitate the discovery and communication around a
given micro-visualization, as will now be described in further
detail.

Micro-Visualization Notifications and Messaging

In some embodiments, a micro-visualization system con-
sistent with the disclosure includes notification methods to
communicate various details to authors, members of the
micro-visualization community, and/or members of a given
author’s social network.

For example, notifications may be delivered by well-estab-
lished or newly-emergent mechanisms to a given author,
including via email, telephone, text message, near-field com-
munication (NFC), infrared, quick-response (QR) code, or
another method of communicating with one or more commu-
nications devices. In the case of micro-visualizations, such
notifications might include delivery of a prompt, inclusive of
a link or portion of the associated data collector directly to an
author. The timing of such notifications may be triggered or
governed by one or more of: (i) publication of the new micro-
visualization to the micro-visualization system, (ii) a fixed
schedule set by the author, (iii) a query submitted by the
author, or (iv) a request by an agent who identifies the author.
Such notifications might alternatively or additionally include
delivery of a notification to an author that another member of
the micro-visualization system has commented on the
author’s micro-visualization and/or notification to an author
that an agent with whom the author is connected on a different
social network has joined the micro-visualization community
or has created/published a micro-visualization.

Social Aspects

In some embodiments, a micro-visualization system con-
sistent with the disclosure includes a number of optional
methods that facilitate social interaction within the micro-
visualization community.

A first such method is the sending of invitations to friends
and the associated creation of a related gallery of visualiza-
tions, as shown in FIGS. 54-57.
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FIG. 54 shows a process flow 540 for one embodiment of a
micro-visualization system that allows an author to invite
friends to participate alongside the author by creating his or
her own micro-visualizations in a social setting. As shown,
this may be accomplished using the following exemplary
method: First, at step 541, a list of the author’s friends is
generated via manual input by the author, or more typically
through the importation of an existing list of friends or con-
tacts that may reside in address book or social network (see,
e.g., Pinterest’s invite system at http://www.pinterest.com),
or on the user’s mobile device. As shown in the exemplary
screen view of FIG. 55, this list can optionally show, at step
542, the status of the friends on the list (e.g., has not yet been
invited, has been invited and is pending response, or has
declined the invitation) and may take the form of a “gallery
view.” At step 543, from the list, the author selects one or more
friends to participate in the micro-visualization system,
which generates appropriate invitations to those friends from
the author. Once a friend has been invited, the invitation
remains in a pending state, at step 544, until it has been
accepted. At step 545, when a friend accepts the invitation, a
simultaneous grant of permissionis set in the system allowing
the friend and the agent accepting the invitation to see one
another’s micro-visualization creations. At step 546, based on
these permissions, a micro-visualization collection is created
that may be accessed only by the authenticated author and that
includes content from all agents who have granted permission
to the author. This collection may optionally show the status
of friends from an imported friends list who have not yet been
invited, have been invited and are pending responses, or have
declined invitations.

A second such method is the sending of invitations to
community members and creation of a related gallery of
visualizations. In like manner to the method for sending invi-
tations to friends discussed above, another method for facili-
tating social interaction in the micro-visualization system can
provide similar functionality absent a pre-existing friends list.
This may be accomplished using the following exemplary
method: First, a micro-visualization user browses or searches
through a public collection or directory. Second, the author
either invites a given user to participate in his or her personal
gallery (reciprocal) or elects to follow that user (one way).
Third, if the invitation is reciprocal, then an invitation is sent
to the user, and upon acceptance of the invitation, the same
symmetrical permissions are set. Alternatively, in the case of
one-way following of a user, viewing permissions are set on
the part of the author without requiring invitation or accep-
tance from the agent being followed. Fourth, based on these
permissions, a micro-visualization collection is created that
may only be accessed by the authenticated author and that
includes content from all agents who have either granted
permission to the author or have been followed by the author.
As in the method for sending invitations to friends discussed
above, this collection may optionally show the status of indi-
viduals who have been invited, or may add the ability to invite
people to follow back who are currently only being followed.

It should be noted that the galleries and mechanisms
described separately above with respect to (i) the methods for
sending invitations to friends and (ii) the methods for sending
of invitations to community members can, in some embodi-
ments, be combined into a single gallery that enables invita-
tions both to friends and other community members.

A third such method is the pairing of author commentary
with a social media identity profile or profile picture, as
shown in the exemplary “daily cups of coffee” screen view of
FIG. 56. In this method, an optional component of micro-
visualization construction is the addition or pairing of an



US 9,176,966 B2

71

authorial “comment” with a given micro-visualization. In one
embodiment, the comment has two components: The first
component is the comment itself, which is collected via a
standard collection component as described above, and which
may take the form of text, audio or video provided by the
author. The second component is a “social identity marker,”
which may be a profile photo supplied by the author through
a standard image collection component, or instead, the profile
picture and optionally an image link derived from the author’s
connecting, to the micro-visualization system, a social media
profile containing a profile image. For example, if an author
connects his or her Twitter account to the system using stan-
dard OAuth techniques, then the author’s profile image from
Twitter can be retrieved using Twitter’s REST API by making
a request to verify_credentials (see, e.g., https:/dev.
twitter.com/docs/api/1.1/get/account/verify_credentials) and
capturing the profile_image_url property. It should be noted
that an invitation system (shown at right in FIG. 56), as
described in further detail above, can be integrated into the
micro-visualization gallery itself for user convenience.

Sharing Micro-Visualizations

In certain embodiments, the micro-visualization system
may use one or more of the following methods to facilitate the
sharing of one or more micro-visualizations, an exemplary
implementation of which is shown in the screen view of FIG.
57.

As described in further detail above, a micro-visualization
may be shared by the author passing the micro-visualization’s
URI to a potential viewer via a communications method such
as email or text messaging, with the author either leaving
intact or optionally editing a suggested “share text” comment
pre-supplied by the system. A micro-visualization may also
be shared by an author or agent by publishing it to another
social network using either of the networks” APIs to do so, or
alternatively, by publishing the URI onto either of the net-
works directly. A micro-visualization may be auto-posted or
shared to connected social media accounts that the author has
previously designated and (optionally) authorized via an API
authentication, where the selected account and appropriate
authorization tokens have been stored in the micro-visualiza-
tion system. For example, the first time a user indicates that he
or she wishes to share a micro-visualization to a third party
network, the user is asked to authenticate that network
through standard OAuth techniques or by providing another
means of authentication. The OAuth token (or other authen-
tication token) is stored in the system such that the next time
the user creates a micro-visualization and shares it, the user
can do so without having to re-authenticate with the account.

The micro-visualization system may also incorporate
innovations that further facilitate sharing on social networks.

As a first example, the micro-visualization can be con-
verted into a common image format (e.g., JPEG) to accom-
pany the share. The system may accomplish this by (i) ren-
dering the micro-visualization onto an HTML canvas and
using the canvas.toDataURL( ) function to convert the canvas
into an image, or (ii) rendering the micro-visualization as an
HTML page and using a library such as phantom.js (see
https://github.com/ariya/phantomjs/wiki/Screen-Capture) to
convert the page to an image. This image may also be accom-
panied by semantic markup that identifies it to social net-
works. For example, to support Twitter’s “twitter card” inline
image feature the following meta tags would be included in
the HTML page containing the image:
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<meta name="twitter:card’ content="photo’/>
<meta name="twitter:image” content="(url of image)”/>

To identify the share image to Facebook, for example, the
following meta tag would be generated:

<meta name="o0g:image” content="(url of image)”/>

As a second example, a pre-populated share message may
be included, where the message includes variables that are
drawn from the micro-visualization or that vary based on the
state of the micro-visualization, and expressly designed to
work simultaneously on a variety of social networks such as
Twitter and Facebook. Each micro-visualization definition
may include logic to generate an appropriate share message
based on the data it contains. For example, the “my favorite
books” micro-visualization discussed in further detail above
might have a share message template such as the following:

“See my favorite books including <books[0]>”
where <books[0]> is a reference to the first book listed in the
micro-visualization data. When a user initiates sharing of the
micro-visualization, these variable references are first
resolved and replaced by the referenced data to generate the
final share message.

Third-Party Creation and Marketplace for
Micro-Visualizations

Using the methods described in further detail above under
the section heading “Marketplace,” third parties are able to
create their own infographic data structures, and a market-
place for micro-visualizations can be established.

Mixed-Rendering Schemes

In some embodiments, different amounts of data may be
present for different data items of the same type, such that
varying degrees of completeness exist for those different data
items. For example, FIG. 58 shows a screen view of an exem-
plary infographic in a “mixed-rendering” embodiment of the
disclosure, generated based on the exemplary user skill set of
Example 3 below:

Example 3

skills:
skill:
name: “Poetry”
skill:
name: “Drawing”
expertise: beginner
skill:
name: “Rock Climbing”
expertise: beginner
category: play
skill:

name: “Java”
expertise: intermediate
category: work

Even though the above skill set involves data having varying
degrees of completeness for each skill, the system chooses an
optimal renderer for each skill so as to generate a single
“mixed-rendering” infographic composed of a plurality of
individually-rendered infographics. For example, the skill
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“Poetry” does not include a level of expertise, as in the case of
the skills “Drawing,” “Rock Climbing,” and “Java.” Accord-
ingly, the skill “Poetry,” appears in a rectangle because that
skill is displayed using a different renderer from the skills
“Drawing,” “Rock Climbing,” and “Java,” which appear
using circles and triangles to indicate beginner and interme-
diate levels of expertise, respectively. Similarly, the skills
“Poetry” and “Drawing” do not include a category, as in the
case of the skills “Rock Climbing” and “Java.” Accordingly,
the skills “Poetry” and “Drawing” appear with no shading
because those skills are displayed using a different renderer
from the skills “Rock Climbing” and “Java,” which appear
using different types of shading to indicate “work™ or “play”
values for the category field.

Alternative Embodiments

It should be understood that appropriate hardware, soft-
ware, or a combination of both hardware and software is
provided to effect the processing described above, in the
various embodiments of the disclosure. It should further be
recognized that a particular embodiment might support one or
more of the modes of operation described herein, but not
necessarily all of these modes of operation.

Although embodiments of the disclosure are described
herein in the context of a Data Store corresponding to a single
individual “professional” person, it should be understood that
such embodiments are similarly applicable to entities. The
term “entity” refers in this case to any group of individuals,
e.g., an organization, a professional office, a service provider,
a company, a non-profit, or another group of individuals.
Accordingly, a single Data Store may contain data corre-
sponding to either an individual or an entity (or a plurality of
individuals and/or entities, as described in further detail
above with reference to aggregate infographics).

The term “match,” as used herein, should be construed
broadly to refer not only to exact, character-for-character
keyword matches and matching ofidentical numbers, but also
to fuzzy-logic matches, i.e., matches made based on the most-
probable word or phrase match (or a close numerical match)
when no character-for-character keyword match (or exact
numerical match) exists. Matching, in the context of the
present disclosure, should also be construed to include non-
exact keyword matching and matching based on any other
criteria and algorithms, e.g., using synonym-based, related-
term-based or concept-based keyword matching.

The term “random,” as used herein, should not be con-
strued as being limited to pure random selections or pure
random number generations, but should be understood to
include pseudo-random, including seed-based selections or
number generations, as well as other selection or number-
generation methods that might simulate randomness but are
not purely random. Accordingly, randomization functions, as
used in embodiments of the disclosure, may be based on
random numbers, non-random numbers, or combinations of
random and non-random numbers.

The term “third-party service,” as used herein, should be
construed as including LinkedIn, Twitter, and Facebook, as
well as any other source of data characterizing one or more
individuals or entities, where that data source is used to con-
struct one or more infographics, visualizations, and/or micro-
visualizations, in certain embodiments of the disclosure.
Although, in the foregoing description, data is obtained from
a third-party service using a user’s login, e.g., via the OAuth
authentication mechanism, in conjunction with the third party
service’s API, data can be obtained from the third-party ser-
vice (or other data source) in other ways. For example, if the
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data is available publicly (e.g., displayed on a user’s public
LinkedIn page), data for a user can be obtained without hav-
ing any login information by extracting (or “scraping”) the
data from the HTML code on the user’s public web page.

The term “infographic,” as used herein, should be con-
strued as being a graphical and/or textual representation of
information, data, or knowledge, where such representation
has a particular associated visual appearance when that rep-
resentation is displayed, printed, viewed, or otherwise shared.
In certain embodiments, e.g., where infographics have mul-
tiple portions or subcomponents, the term “infographic” can
also be used to refer to an infographic (i.e., graphical and/or
textual representation) that (i) serves as a portion or subcom-
ponent of another infographic, (ii) serves as an aggregate
infographic comprising multiple portions or subcomponents,
some of which may also be infographics, or (iii) both.

The term “output device,” as used herein, includes a
printer, a monitor or other display, a mobile phone or other
mobile device, a disk drive or other storage device, and any
other device adapted to interface with a computer system to
provide output to one or more users.

It should be understood that various changes in the details,
materials, and arrangements of the parts which have been
described and illustrated in order to explain the nature of
embodiments of the disclosure may be made by those skilled
in the art without departing from the scope of the disclosure.
For example, it should be understood that the inventive con-
cepts of embodiments of the disclosure may be applied not
only in systems for creating infographics representing
attributes of individuals and entities, but also in other info-
graphic applications for which embodiments of the disclosure
may have utility.

Embodiments of the present disclosure can take the form of
methods and apparatuses for practicing those methods. Such
embodiments can also take the form of program code embod-
ied in tangible media, such as magnetic recording media,
optical recording media, solid state memory, floppy diskettes,
CD-ROMs, hard drives, or any other non-transitory machine-
readable storage medium, wherein, when the program code is
loaded into and executed by a machine, such as a computer,
the machine becomes an apparatus for practicing embodi-
ments of the disclosure. Embodiments of the disclosure can
also be embodied in the form of program code, for example,
stored in a non-transitory machine-readable storage medium
including being loaded into and/or executed by a machine,
wherein, when the program code is loaded into and executed
by a machine, such as a computer, the machine becomes an
apparatus for practicing embodiments of the disclosure.
When implemented on a general-purpose processor, the pro-
gram code segments combine with the processor to provide a
unique device that operates analogously to specific logic cir-
cuits.

It will be appreciated by those skilled in the art that
although the functional components of the exemplary
embodiments of the system described herein may be embod-
ied as one or more distributed computer program processes,
data structures, dictionaries and/or other stored data on one or
more conventional general-purpose computers (e.g., IBM-
compatible, Apple Macintosh, and/or RISC microprocessor-
based computers), mainframes, minicomputers, conventional
telecommunications (e.g., modem, T1, fiber-optic line, DSL,,
satellite and/or ISDN communications), memory storage
means (e.g., RAM, ROM) and storage devices (e.g., com-
puter-readable memory, disk array, direct access storage) net-
worked together by conventional network hardware and soft-
ware (e.g., LAN/WAN network backbone systems and/or
Internet), other types of computers and network resources
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may be used without departing from the present disclosure.
One or more networks discussed herein may be a local area
network, wide area network, internet, intranet, extranet, pro-
prietary network, virtual private network, a TCP/IP-based
network, a wireless network (e.g., IEEE 802.11 or Blue-
tooth), an e-mail based network of e-mail transmitters and
receivers, a modem-based, cellular, or mobile telephonic net-
work, an interactive telephonic network accessible to users by
telephone, or a combination of one or more of the foregoing.

Embodiments of the disclosure as described herein may be
implemented in one or more computers residing on a network
transaction server system, and input/output access to embodi-
ments of the disclosure may include appropriate hardware
and software (e.g., personal and/or mainframe computers
provisioned with Internet wide area network communications
hardware and software (e.g., CQI-based, FTP, Netscape
Navigator, Mozilla Firefox™, Microsoft Internet Explorer,
Google Chrome™, or Apple Safari™ HTML Internet-
browser software, and/or direct real-time or near-real-time
TCP/IP interfaces accessing real-time TCP/IP sockets) for
permitting human users to send and receive data, or to allow
unattended execution of various operations of embodiments
of'the disclosure, in real-time and/or batch-type transactions.
Likewise, a system consistent with the present disclosure may
include one or more remote Internet-based servers accessible
through conventional communications channels (e.g., con-
ventional telecommunications, broadband communications,
wireless communications) using conventional browser soft-
ware (e.g., Netscape Navigator™, Mozilla Firefox™,
Microsoft Internet Explorer™, Google Chrome™, or Apple
Safari™). Thus, embodiments of the present disclosure may
be appropriately adapted to include such communication
functionality and Internet browsing ability. Additionally,
those skilled in the art will recognize that the various compo-
nents of the server system of the present disclosure may be
remote from one another, and may further include appropriate
communications hardware/software and/or LAN/WAN hard-
ware and/or software to accomplish the functionality herein
described.

Each of the functional components of embodiments of the
present disclosure may be embodied as one or more distrib-
uted computer-program processes running on one or more
conventional general purpose computers networked together
by conventional networking hardware and software. Each of
these functional components may be embodied by running
distributed computer-program processes (e.g., generated
using “full-scale” relational database engines such as IBM
DB2™, Microsoft SQL Server Sybase SQL Server™, or
Oracle 10g™ database managers, and/or a JDBC interface to
link to such databases) on networked computer systems (e.g.,
including mainframe and/or symmetrically or massively-par-
allel computing systems such as the IBM SB2™ or HP
9000™ computer systems) including appropriate mass stor-
age, networking, and other hardware and software for permit-
ting these functional components to achieve the stated func-
tion. These computer systems may be geographically
distributed and connected together via appropriate wide- and
local-area network hardware and software. In one embodi-
ment, data stored in the database or other program data may
be made accessible to the user via standard SQL queries for
analysis and reporting purposes.

Primary elements of embodiments of the disclosure may be
server-based and may reside on hardware supporting an oper-
ating system such as Microsoft Windows NT/2000™ or
UNIX.

Components of a system consistent with embodiments of
the disclosure may include mobile and non-mobile devices.
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Mobile devices that may be employed in embodiments of the
present disclosure include personal digital assistant (PDA)
style computers, e.g., as manufactured by Apple Computer,
Inc. of Cupertino, Calif., or Palm, Inc., of Santa Clara, Calif.,
and other computers running the Android, Symbian, RIM
Blackberry, Palm webOS, or iPhone operating systems, Win-
dows CE™ handheld computers, or other handheld comput-
ers (possibly including a wireless modem), as well as wire-
less, cellular, or mobile telephones (including GSM phones,
J2ME and WAP-enabled phones, Internet-enabled phones
and data-capable smart phones), one- and two-way paging
and messaging devices, laptop computers, etc. Other tele-
phonic network technologies that may be used as potential
service channels in a system consistent with embodiments of
the disclosure include 2.5G cellular network technologies
such as GPRS and EDGE, as well as 3G technologies such as
CDMAI1XRTT and WCDMAZ2000, and 4G technologies.
Although mobile devices may be used in embodiments of the
disclosure, non-mobile communications devices are also
contemplated by embodiments of the disclosure, including
personal computers, Internet appliances, set-top boxes, land-
line telephones, etc. Clients may also include a PC that sup-
ports Apple Macintosh™, Microsoft Windows 95/98/NT/
ME/CE/2000/XP/Vista/7™, a UNIX Motif workstation
platform, or other computer capable of TCP/IP or other net-
work-based interaction. In one embodiment, no software
other than a web browser may be required on the client
platform.

Alternatively, the aforesaid functional components may be
embodied by a plurality of separate computer processes (e.g.,
generated via dBase™, Xbase™, MS Access™ or other “flat
file” type database management systems or products) running
on IBM-type, Intel Pentium™ or RISC microprocessor-
based personal computers networked together via conven-
tional networking hardware and software and including such
other additional conventional hardware and software as may
be necessary to permit these functional components to
achieve the stated functionalities. In this alternative configu-
ration, since such personal computers typically may be
unable to run full-scale relational database engines of the
types presented above, a non-relational flat file “table” (not
shown) may be included in at least one of the networked
personal computers to represent at least portions of data
stored by a system according to embodiments of the present
disclosure. These personal computers may run the Unix,
Microsoft Windows N'T/2000™ or Windows 95/98/N'T/ME/
CE/2000/XP/Vista/7™ operating systems. The aforesaid
functional components of a system according to the disclo-
sure may also include a combination of the above two con-
figurations (e.g., by computer program processes running on
a combination of personal computers, RISC systems, main-
frames, symmetric or parallel computer systems, and/or other
appropriate hardware and software, networked together via
appropriate wide- and local-area network hardware and soft-
ware).

A system according to embodiments of the present disclo-
sure may also be part of a larger system including multi-
database or multi-computer systems or ‘“warehouses”
wherein other data types, processing systems (e.g., transac-
tion, financial, administrative, statistical, data extracting and
auditing, data transmission/reception, and/or accounting sup-
port and service systems), and/or storage methodologies may
be used in conjunction with those of the present disclosure to
achieve additional functionality (e.g., as part of an multifac-
eted online career center, employment bureau, or service
provider).
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In one embodiment, source code may be written in an
object-oriented programming language using relational data-
bases. Such an embodiment may include the use of program-
ming languages such as C++ and toolsets such as Micro-
soft’s .Net™ framework. Other programming languages that
may be used in constructing a system according to embodi-
ments of the present disclosure include Java, HTML, Perl,
UNIX shell scripting, assembly language, Fortran, Pascal,
Visual Basic, and QuickBasic. Those skilled in the art will
recognize that embodiments of the present disclosure may be
implemented in hardware, software, or a combination of
hardware and software.

Accordingly, the terms “computer” or “system,” as used
herein, should be understood to mean a combination of hard-
ware and software components including at least one
machine having a processor with appropriate instructions for
controlling the processor. The singular terms “computer” or
“system” should also be understood to refer to multiple hard-
ware devices acting in concert with one another, e.g., multiple
personal computers in a network; one or more personal com-
puters in conjunction with one or more other devices, such as
a router, hub, packet-inspection appliance, or firewall; a resi-
dential gateway coupled with a set-top box and a television; a
network server coupled to a PC; a mobile phone coupled to a
wireless hub; and the like. The term “processor” should be
construed to include multiple processors operating in concert
with one another.

It should also be appreciated from the outset that one or
more of the functional components may alternatively be con-
structed out of custom, dedicated electronic hardware and/or
software, without departing from the present disclosure.
Thus, embodiments of the disclosure are intended to cover all
such alternatives, modifications, and equivalents as may be
included within the spirit and broad scope of the disclosure.

Reference herein to “one embodiment” or “an embodi-
ment” means that a particular feature, structure, or character-
istic described in connection with the embodiment can be
included in at least one embodiment of the disclosure. The
appearances of the phrase “in one embodiment” in various
places in the specification are not necessarily all referring to
the same embodiment, nor are separate or alternative embodi-
ments necessarily mutually exclusive of other embodiments.

It should be understood that the steps of the exemplary
methods set forth herein are not necessarily required to be
performed in the order described, and the order of the steps of
such methods should be understood to be merely exemplary.
Likewise, additional steps may be included in such methods,
and certain steps may be omitted or combined, in methods
consistent with various embodiments of the present disclo-
sure.

Although the elements in the following method claims, if
any, are recited in a particular sequence with corresponding
labeling, unless the claim recitations otherwise imply a par-
ticular sequence for implementing some or all of those ele-
ments, those elements are not necessarily intended to be
limited to being implemented in that particular sequence.

It will be further understood that various changes in the
details, materials, and arrangements of the parts which have
been described and illustrated in order to explain the nature of
this disclosure may be made by those skilled in the art without
departing from the scope of the disclosure as expressed in the
following claims.

The embodiments covered by the claims in this application
are limited to embodiments that (1) are enabled by this speci-
fication and (2) correspond to statutory subject matter. Non-
enabled embodiments and embodiments that correspond to
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non-statutory subject matter are explicitly disclaimed even if
they fall within the scope of the claims.

We claim:

1. A processor-implemented method for creating one or
more infographics, the method comprising:

(a) the processor prompting an infographic author to enter
source data in connection with generating one or more
infographics;

(b) the processor receiving the source data from the info-
graphic author, wherein the source data includes at least
one of:

(1) data associated with an individual or an entity,

(i1) data identifying a location of a connected source
from which data associated with an individual or an
entity is to be obtained, and

(iii) data identifying one or more agents designated by
the infographic author to provide data associated with
an individual or an entity;

(c) if the source data includes data associated with an
individual or an entity, then the processor storing the
data associated with the individual or the entity, on one
or more storage devices, in a format according to a
schema;

(d) if the source data includes data identifying the location
of a connected source for obtaining data associated with
an individual or an entity, then:

(d1) the processor connecting to the identified connected
source location;

(d2) the processor retrieving, from the identified con-
nected source location, the data associated with the
individual or the entity; and

(d3) the processor storing the data associated with the
individual or the entity, on one or more storage
devices, in a format according to a schema;

(e) if the source data includes data identifying one or more
agents designated by the infographic author to provide
data associated with an individual or an entity, then:
(el) the processor prompting at least one of the one or

more agents to enter data associated with the indi-
vidual or the entity;

(e2) the processor receiving, from the at least one of the
one or more agents, the data associated with the indi-
vidual or the entity; and

(e3) the processor storing the data associated with the
individual or the entity, on one or more storage
devices, in a format according to a schema;

(D) the processor reading at least a portion of the stored data
from the one or more storage devices;

(g) the processor reading an infographic definition from the
one or more storage devices;

(h) the processor generating one or more infographics
based on
(1) the at least a portion of the stored data and
(ii) the infographic definition; and

(1) the processor providing the one or more generated info-
graphics to an output device.

2. The method of claim 1, further comprising, if the source
data includes data identifying one or more agents designated
by the infographic author to provide data associated with an
individual or an entity, then:

(e4) the processor enabling the infographic author to
review and/or modify the data associated with the indi-
vidual or the entity received from the at least one of the
one or more agents.
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3. The method of claim 1, further comprising, if the source
data includes data identifying the location of a connected
source for obtaining data associated with an individual or an
entity, then:

the processor periodically receiving, from the connected
source, updated data associated with the individual or
the entity; and

after receiving the updated data, the processor generating
one or more new infographics based, at least in part, on
the updated data.

4. The method of claim 1, further comprising receiving
input from a user during the viewing of the one or more
generated infographics provided to the output device so as to
permit the user to interact with and/or modify the one or more
generated infographics.

5. The method of claim 1, further comprising the processor
using one or more randomization techniques for producing
random variations in the one or more infographics during the
generation of the one or more infographics in step (h).

6. The method of claim 1, wherein the one or more info-
graphics generated in step (h) are aggregate infographics
generated by aggregating stored data corresponding to more
than one individual or entity.

7. The method of claim 1, further comprising generating a
unique uniform-resource identifier for referencing one or
more generated infographics.

8. The method of claim 1, further comprising enabling an
infographic author to send private invitations to one or more
other infographic authors to enable group sharing of gener-
ated infographics.

9. An apparatus for creating one or more infographics, the
apparatus comprising:

a processor configured to:

(a) prompt an infographic author to enter source data in

connection with generating one or more infographics;

(b) receive the source data from the infographic author,
wherein the source data includes at least one of:

(1) data associated with an individual or an entity,

(i1) data identifying a location of a connected source
from which data associated with an individual or an
entity is to be obtained, and

(iii) data identifying one or more agents designated by
the infographic author to provide data associated with
an individual or an entity;

(c) if the source data includes data associated with an
individual or an entity, then store the data associated
with the individual or the entity, on one or more storage
devices, in a format according to a schema;
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(d) if the source data includes data identifying the location
of a connected source for obtaining data associated with
an individual or an entity, then:

(d1) connect to the identified connected source location;

(d2) retrieve, from the identified connected source loca-
tion, the data associated with the individual or the
entity; and

(d3) store the data associated with the individual or the
entity, on one or more storage devices, in a format
according to a schema;

(e) if the source data includes data identifying one or more
agents designated by the infographic author to provide
data associated with an individual or an entity, then:
(el) prompt at least one of the one or more agents to

enter data associated with the individual or the entity;
(e2) receive, from the at least one of the one or more
agents, the data associated with the individual or the
entity; and
(e3) store the data associated with the individual or the
entity, on one or more storage devices, in a format
according to a schema;

(P) read at least a portion of the stored data from the one or
more storage devices;

(g) read an infographic definition from the one or more
storage devices;

(h) generate one or more infographics based on
(1) the at least a portion of the stored data and
(ii) the infographic definition; and

(1) provide the one or more generated infographics to an
output device.

10. The apparatus of claim 9, wherein the processor is
further adapted, if the source data includes data identifying
one or more agents designated by the infographic author to
provide data associated with an individual or an entity, to:

(e4) enable the infographic author to review and/or modify
the data associated with the individual or the entity
received from the at least one of the one or more agents.

11. The apparatus of claim 9, wherein the processor is
further adapted to receive input from a user during the view-
ing of the one or more generated infographics provided to the
output device so as to permit the user to interact with and/or
modify the one or more generated infographics.

12. The apparatus of claim 9, wherein the processor is
further adapted to use one or more randomization techniques
for producing random variations in the one or more info-
graphics during the generation of the one or more infograph-
ics in step (h).



